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TRANSPORT CANADA AERONAUTICAL INFORMATION MANUAL (TC AIM)

EXPLANATION OF CHANGES
EFFECTIVE-MARCH 30, 2017

NOTES:

1. Editorial and format changes were made throughout the
TC AIM where necessary and those that were deemed
to be insignificant in nature were not included in the
“Explanation of Changes”.

2. Effective March 31, 2016, licence differences with ICAO
Annex 1 standards and recommended practices, previously
located in LRA 1.8 of the TC AIM, have been removed and
can now be found in AIP Canada (ICAO) GEN 1.7.

GEN
M

AGA

ey

@

COM
)

@

Q)
@
®)
©)

GEN 5.1 Glossary of Aeronautical Terms
A definition for “scheduled point” was added.

AGA 3.6 Turnaround Bay

The title was changed to Runway Turn Pad in
order to be consistent with the terminology used in
the fifth edition of the Aerodrome Standards and
Recommended Practices (TP 312).

AGA 5.4 Runway Markings

Further information about touchdown zone (TDZ)
markings was added. Tables 5.1 and 5.2 and
Figure 5.4 were updated.

COM 5.1 Global Navigation Satellite System (GNSS)
This subpart was split in two: COM 5.1 Global
Navigation Satellite System (GNSS) and

COM 5.2 Global Navigation Satellite System (GNSS)
Constellations.

COM 5.2 Global Positioning System (GPS)

The title was changed and the subpart was converted
into section COM 5.2.1 GPS.

COM 5.2.2 GLONASS

This section was added.

COM 5.2.3 Galileo Navigation Satellite System

This section was added.

COM 5.2.4 BeiDou Navigation Satellite System

This section was added.

COM 5.3 Augmentation Systems

A reference to the GLONASS constellation was added.

(7) COM 5.5.2 WAAS NOTAM

®

©

Information about SVM use was deleted. WAAS
NOTAM examples were modified. The NOTE about
LNAV and WAAS UNMONITORED was amended.

COM 5.5.3 Negative W Notation
References to LP, LPV and WAAS were added to or
amended in this section.

COM 5.9.2 GNSS Approaches—WAAS Avionics
Information for operators using WAAS avionics
(TSO C145a/Cl46a) was amended. Some information
about WAAS GEO satellite messages and the WAAS
NOTAM system was deleted.

(10) COM 8.4 Visual Flight Rules (VFR) Operations

MET
1

@

©)
Q)

RAC
1

AIR
ey

A second NOTE about transponder codes for gliders
was added.

MET 1.1.3 Aviation Weather Services
Information for pilots operating near the U.S. border
was added to (b).

MET 1.1.8 Differences from ICAO Annex 3
Reference to Amendment 76 was deleted and
information about Amendment 77 was updated.

MET 4.9 Comments Box
Information related to IFR outlook criteria was added.

MET 13.0 Volcanic Ash Prognostic Charts

This subpart was rewritten and is now entitled
Volcanic Ash Products. Figure 13.1—Example of a
Forecast of Visual Volcanic Ash Plume was replaced
with Figure 13.1—Example of Volcanic Ash Forecast
Caused by a Hypothetical Eruption.

RAC 4.5.5 Aerodrome Traffic Frequency

The reference to Aviation Notice in the NOTE
was removed and replaced by a reference to AIP
Canada (ICAO) Supplement.

AIR 1.6.5 Wet Runways
This section was updated.
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GEN_G EN ERAL Prairie and Northern Region

Transport Canada Civil Aviation

344 Edmonton Street
1.0 GENERAL INFORMATION PONG

Winnipeg MB R3C 0P6

'I _‘I AERONAUT'CAL INFORMAT'ON Tl e 1-888-463-0521
FaX o, 1-800-824-4442

1.1.1  Aeronautical Authority

Transport Canada is the responsible aeronautical authority Ontario Region

in Canada. Transport Canada Civil Aviation
4900 Yonge Street, 4th Floor
Postal Address: Toronto ON M2N 6A5
Assistant Deputy Minister , g1 O 1-800-305-2059
Transport Canada, Safety and Security FaX: oo 1-877-822-2129
330 Sparks Street
Ottawa ON K1A ON8 Quebec Region
Aeronautical Fixed Telecommunication Transpgrt Canada Civil Aviation
Network (AFTN): ..o CYHQYAYB 700 Leigh Capréol

. L. Dorval QC H4Y 1G7
The Transport Canada, Aerodromes and Air Navigation Branch

is responsible for the establishment and administration Of the Tel: ............................................................ 1-800-305-2059
Regulations and Standards for the provision OfAIS in Canada' FaX: ............................................................ 1-855-633 -3697
Enquiries relating to regulations and standards for AIS should Atlantic Region
be addressed to: Transport Canada Civil Aviation
P.O. Box 42
Postal Address: Moncton NB EIC 8K6
Flight Standards (AARTA) Tel: coecrveeeeeeeeeeeeeseseseeeeeseee s 1-800-305-2059
Transport Canada Civil Aviation FaX: ereereseesssnseeees s 1-855-726-7495
330 Sparks Street
Ottawa ON KIA ON8 . .
Figure 1.1 - Transport Canada Regions
Teli oo 1-800-305-2059 —
FaX: oo 613-957-4208
E-mail:. TC.Flights.Standards-Normesdevol. TC@tc.gc.ca ‘ % e . A
TRANSPORT CANADA REGIONAL OFFICES i
Transport Canada has five Regional Offices: L
Pacific Region !
Transport Canada Civil Aviation = \ /(
Suite 820 AR T
800 Burrard Street e \ ﬂ%'éfs% 5,“ M e
Vancouver BC V6Z 2J8 | ot \
Tl oo seees e 1-800-305-2059 J s (s e S
FaX: oo 1-855-618-6288 e RSOV gt e reson

5 Felfax
"\ novascora

120° 100° - 0° (£ 60°
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1.1.2  AIS

NAV CANADA, AIS is responsible for the collection,
evaluation and dissemination of aeronautical information
published in the AIP Canada (ICAO), CFS, the CWAS the
CAP and aeronautical charts. In addition, AIS assigns and
controls Canadian location indicators and aircraft operating
agency designators. (For information on the dissemination of
aeronautical information and aeronautical products, see the
MAP chapter.)

Postal Address

NAV CANADA

Aeronautical Information Services
77 Metcalfe Street

Ottawa ON KIP 5L6

Tel: o 613-563-5553
Fax: ..o 613-563-5602

Any errors, omissions, anomalies, suggestions or comments
on the air navigation system can be submitted via any FIC.

Comments on the Air Navigation System

To report any concerns about the safety or quality of services
provided by NAV CANADA, please contact the local

NAV CANADA Site Manager or our Customer Service
Centre at:

NAV CANADA Customer Service

Teli o 1-800-876-4693-4*
(*Disregard the last digit when calling
within North America)

FaX: oo 613-563-3426

E-maili..ccooooiniiinn service(@navcanada.ca

Regular hours of operation: .......... 08:00-18:00 EST/EDT
1.1.3 TC AIM

The TC AIM provides flight crews with reference material
useful for aircraft operation in Canadian airspace. It includes
those sections of the CARs that are of interest to pilots.

The TC AIM supplements the rules of the air and procedures
for aircraft operation in Canadian airspace found in
AIP Canada (ICAO) (see MAP 2.1).

Throughout the TC AIM, the term “should” implies that TC
encourages all pilots to conform with the applicable procedure.
The term “shall” implies that the applicable procedure is
mandatory because it is supported by regulations.

As much as possible, the rules of the air and ATC procedures
have been incorporated into the TC AIM in plain language.
Where this was not possible, the CARs have been incorporated
verbatim. Editorial liberties have been taken in the deletion
of definitions not considered essential to the understanding
of the intent of the CARs. This has been done to enhance
comprehension of the rules and procedures essential to the
safety of flight. The inclusion of these rules and procedures in
this format does not relieve persons concerned with aviation
from their responsibilities to comply with the Canadian
Aviation Regulations (CARs), the Aeronautics Act and other
regulations made under the Act. Where the subject matter
of the TC AIM makes reference to the CARs, the relevant
provisions are indicated.

Care has been taken to ensure that the information contained
in the TC AIM is accurate and complete. Any correspondence
concerning the content of the TC AIM is to be referred to:

TC AIM Co-ordinator (AARTT)
Transport Canada

330 Sparks Street

Ottawa ON KI1A ON8

Teli e 613-993-4502
FaX: oo 613-952-3298
E-mail:.................... TC.AeronauticalInformationManual-

Manueldinformationaeronautique. TC@tc.gc.ca

1.1.4 TC AIM Publication Information

Individual copies of the TC AIM may be purchased by
logging onto the Transport Canada Publication Storefront
Web site at <www.tc.gc.ca/eng/publications-menu.htm>.
All information with respect to purchases and subscriptions
to the TC AIM will be available on this Web site, or by
contacting the Order Desk.

This edition of the TC AIM is designed to be as inexpensive
as possible since it is intended primarily for student pilots and
foreign pilots for use over a short period of time.

The TC AIM is available on the Transport Canada Web site at:
<www.tc.gc.ca/eng/civilaviation/publications/tpl4371-
menu-3092.htm>.

Amendment Service

This document is intended to provide users of Canadian
airspace with current information. A regular amendment
service is established to advise individuals of changes to
the airspace, regulations or procedures. New editions of the
TC AIM are issued two times per year in phase with the ICAO
AIRAC schedule. Future issue dates are as follows:

2016-1 — March 31, 2016 2016-2 — October 13,2016
2017-1 — March 30, 2017 2017-2 — October 12,2017
2018-1 — March 29, 2018 2018-2 — October 11, 2018
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Each new edition of the TC AIM includes an explanation of
changes section that highlights the most significant changes
made to the TC AIM and may provide a reference to detailed
information on the change.

Distribution

To ensure uninterrupted service, rectify any distribution
problems or make a change of address, please contact the
TC Publications Order Desk using one of the methods
listed below.

Transport Canada Publications Order Desk
Operational Support Services (AAFBD)
2655 Lancaster Road

Ottawa ON KIB 4L5

Tel. (toll-free in North America): ............ 1-888-830-4911

...................................................................... 613-991-4071

FaX: oo 613-991-1653

E-mail: ..o publications@tc.gc.ca

Web site: ......... www.tc.ge.ca/eng/publications-menu.htm
11.5 NOTAM

NAV CANADA, International NOTAM Office (NOF), is
responsible for the collection, evaluation and dissemination of
NOTAMs. A complete description of the Canadian NOTAM
system is located in MAP 3.0.

Postal Address

NAV CANADA
International NOTAM Office
Combined ANS Facility

1601 Tom Roberts Avenue
P.O. Box 9824 Stn. T

Ottawa ON KIG 6R2

Teli e 613-248-4000
Fax: .o 613-248-4001
AFTN: e CYHQYNYX

1.1.6  Aerodromes

Complete information for all Canadian aerodromes
is published in the CFS. ICAO Type A Charts are
available from NAV CANADA, AIS (see MAP 4.2.1 and
AIP Canada (ICAO) GEN 3.2).

1.2  SumMARY OF NATIONAL REGULATIONS

Civil aviation in Canada is regulated by the Aeronautics Act
and the CARs. (See MAP 4.1 to find out where to find the
CARs). A legislation index is located in GEN 5.3.

1.3
Differences with
international standards,

procedures, are listed in AIP Canada (ICAO), GEN 1.7.

1.3.1

ICAO Annexes,

which

March 30, 2017

Dirrerences wiTH ICAQ STANDARDS,
RecoMMENDED PRACTICES AND PROCEDURES

recommended practices

(See AIP Canada (ICAO) GEN 1.7)

1.4  UNits oF MEASUREMENT

The imperial system of units is used for all information

ICAQ's Procedures for Air Navigation
Services—Aircraft Operations (PANS OPS)

contained on aeronautical charts and publications.

1.4.1  Other Units

Other units are given in the following table and apply to

specific situations.

MEASUREMENT UNITS SYMBOLS
Altimeter setting inches of mercury | in. Hg
Altitudes, elevations and | feet ft
heights
Distance used in nautical miles NM
navigation
Horizontal speed knots kt
Relatively short distances | feet ft
Runway Visual Range feet ft
(RVR)

Temperature degrees Celsius °C
Tire pressure pounds per psi
square inch
megapascals MPa
Vertical speed feet per minute | ft/min
Visibility statute miles SM
Weight pounds lb
kilograms kg
kilonewtons kN
Wind direction, except for | degrees true True
landing and takeoff
Wind direction degrees magnetic | °“Mag
observations for landing
and takeoff
*Degrees true in the NDA
Wind speed knots kt

comprise
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1.4.2 Geographic Reference

Geographic coordinates are determined using the North
American Datum 1983 (NADS3). Canada has deemed
NADS3 coordinates to be equivalent to the World Geodetic
System 1984 (WGS-84) for aeronautical purposes.

1.5  TiME SYSTEM

Coordinated Universal Time, abbreviated UTC, Zulu (Z) or
spoken Universal, is used in Canadian aviation operations and
is given to the nearest minute. Time checks are given to the
nearest 15 seconds. The day begins at 0000 hours and ends at
2359 hours.

1.5.1
(See AIP Canada (ICAO) GEN 2.1)

Date-Time Group

1.5.2 Morning and Evening Twilight Charts

In the morning, civil twilight begins when the centre of the
sun’s disc is 6° below the horizon and is ascending, and ends
at sunrise, approximately 25 min later. In the evening, civil
twilight begins at sunset, and ends when the centre of the sun’s
disc is 6° below the horizon and is descending, approximately
25 min later.

INSTRUCTIONS

1.  Start at the top or bottom of the scale with the appropriate
date and move vertically, up or down to the curve of the
observer’s latitude.

2. From the intersection move horizontally and read the
local time.

3. To find the exact zone or standard time, ADD 4
minutes for each degree west of the standard meridian,
or SUBTRACT 4 minutes for each degree east of the
standard meridian.

The standard meridians in Canada are: AST-60W; EST-75W;
CST-90W; MST-105W; PST-120W

Beginning of Morning Civil Twilight on Standard Meridian of Time Zone

hour for Daylight Saving Time

Jan Feb ar Apr May June July Aug Sept Oct Nov Dec
1 1 :00 10 20 30 10 20 10 20 30 10 20 10 20 30 10 20 10 20 30 10 20 30 10 20 10 20 3 10 20 10 20 30 11:00
10:00 [70°N 0N 10:00
9:00 [lzo <Ly 9:00
] P
60°) 60°N
8:00 =1 8:00
el 0 Lt
_..._\\ s - @
7:00 Pl ! 7:00
{0 Ty Lt J
Eeai :
6:00 5 6:00
5:00 i 5:00
|
P Il
: | AOPN L. 5
4:00 Siaaesitayiny 4:00
1T N
3:00 = / 3:00
w20 N
\
2:00 ] 2:00
\
\ 7
1:00 cimy / 1:00
Mot f
1 oI
J
0:00 10 20 30 10 20 10 20 30 10 20 10 20 30 10 20 10 20 30 10 20 30 10 20 10 20 30 10 20 10 20 30 0:00
Jan Feb Mar Apr May June July ug Sept ct Nov ec

Chart provided by the Institue of National Measurement Standards, National Research Council, Canada (2011)
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End of Evening Civil Twilight on Standard Meridian of Time Zone

Add 1 hour for Daylight Saving Time
Jan Feb lar Apr May June July Aug Sept Oct Nov Dec
10 20 30 10 20 1D 20 30 10 20 10 20 30 10 20 10 20 30 10 20 30 10 20 10 20 30| 10 20 10 20 30 24:00

24:00
70PN |
/éE"\I |
. . | .
23:00 60°N ! 23:00
/
22:00 y 22:00
55N
21:00 et 21:00
/ -1 °N \
dl Y
20:00 EaNr 46;1]“ Sy 20:00
il
19:00 ¢ \ 19:00
18:00 i 18:00
]

17:00 17:00
16:00 16:00
65 -

15:00 5°N{ 15:00

N
14:00 14:00
0 70PN
13:00 10 20 30 10 20 10 20 30 10 20 10 20 30 10 20 10 20 30 10 20 30 10 20 10 20 30 10 20 10 20 30 13:00
Jan Feb Mar Apr May June July Aug Sept i Dec
Chart provided by the Institue of National Measurement Standards, National Research Council, Canada (2011)
1.5.3 Time Zone R
Where daylight saving time (DST) is observed in Canada, |w _ @ s

clocks are advanced one hour. Starting in 2007, DST is A
in effect from 02:00 local time on the second Sunday in |y Fhouss
March to 02:00 local time on the first Sunday in November. |
Locations that observe DST are indicated in the CFS and the [«
WAS. See the Aerodrome/Facility Directory Legend of these
publications under “Times of Operation”.

I SPANS To Obtain Local Time

GREENLAND
STANDARD.
. TIME

UTC -JHOWRS

YUKON N
TERRITORY - CENTRAL |
STANDARD |

TIME
UTC -6 HOUR:

hitehorse:

Bearlake '~ NUNAVUT
NORTHWEST TERRITORIES
Yellowknife

Adantic

| MANITOBA Hudson | Bay |\

Newfoundland UTC minus 3 1/2 hours (2 1/2 DT) e
Atlantic UTC minus 4 hours (3 DT) oo WY

- . STAMARD
Eastern UTC minus 5 hours (4 DT) B R
Central UTC minus 6 hours (5 DT) P————— -
Mountain UTC minus 7 hours (6 DT) o . T ) e Al -
Pacific UTC minus 8 hours (7 DT)
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NATIONALITY AND REGISTRATION MARKS

(See AIP Canada (ICAO) GEN 2.1.5)

< 1.7  V-SPEEDS
V, Critical engine failure recognition speed * V.../M,., Maximum operating limit speed
vV, Takeoff safety speed V.. Minimum unstick speed
V,in Minimum takeoff safety speed V., Maximum structural cruising speed **
V, Flap retraction speed V. Never exceed speed
V, Design safety speed \ Rotation speed
V, Speed for maximum gust intensity Ve Landing reference speed
V. Cruise speed V, Stalling speed or minimum steady
— controllable flight speed
V, Diving speed
X . \A Stalling speed or minimum steady flight speed
VM, Demonstrated flight diving speed obtained in a specific configuration
Vi Flap speed A Stalling speed or minimum steady flight speed
v, Maximum flap speed in the landing configuration
V, Maximum level flight speed at maximum continuous Vi, Speed for best angle of climb
power v, Speed for best rate of climb
Ve Landing gear extended speed
*  This definition is not restrictive. An operator may adopt any other definition
\ Maximum Ianding gear operation speed outlined in the aircraft flight manual (AFM) of TC type-approved aircraft
o as long as such definition does not compromise operational safety of
V... Minimum control speed with critical engine the aireraft.
inoperative **  For older transport category aircraft V. means normal operating limit speed.
1.7.1  Conversion Tables

HECTOPASCALS (MILLIBARS) TO INCHES OF MERCURY

940
950
960
970
980
990
1000
1010
1020
1030
1040
1050

NOTE:

INCHES
2776 2779 27.82 27.85 27.88 2791 2794 27.96 2799 28.02
28.05 28.08 28.11 28.14 28.17 28.20 28.23 28.26 28.29 28.32
28.35 28.38 28.41 28.44 28.47 28.50 28.53 28.56 28.58 28.61
28.64 28.67 28.70 28.73 28.76 28.79 28.82 28.85 28.88 28.91
28.94 28.97 29.00 29.03 29.06 29.09 29.12 29.15 29.18 29.20
29.23 29.26 29.29 29.32 29.35 29.38 29.41 29.44 29.47 29.50
29.53 29.56 29.59 29.62 29.65 29.68 29.71 29.74 29.77 29.80
29.83 29.85 29.88 29.91 29.94 29.97 30.00 30.03 30.06 30.09
30.12 30.15 30.18 30.21 30.24 30.27 30.30 30.33 30.36 30.39
3042 30.45 30.47 30.50 30.53 30.56 30.59 30.62 30.65 30.68
30.71 30.74 30.77 30.80 30.83 30.86 30.89 30.92 30.95 30.98
31.01 31.04 31.07 31.09 3112 31.15 31.18 31.21 31.24 31.27

1 millibar (mb) = 1 hectopascal (hPa)




TC AIM

TEMPERATURE: DEGREES C TO DEGREES F

March 30, 2017

o C o F o C o F o C o F o C o F o C o F o C o F o C o F o C o F
-45( -49.0| -33| -274 -21 -5.8 -9 15.8 3 374 15 59.0 27 80.6 39 102.2
-44| -47.2| -32 -25.6| -20 -4.0 -8 17.6 4 39.2 16 60.8 28 82.4 40 104.0
-43| -45.4] -31 -23.8 -19 -2.2 -7 19.4 5 41.0 17 62.6 29 84.2 41 105.8
-42| -43.6| -30] -22.0] -18 -0.4 -6 21.2 6 42.8 18 64.4 30 86.0 42 107.6
-41 -41.8 [ -29] -20.2 -17 1.4 -5 23.0 7 44.6 19 66.2 31 87.8 43 109.4
-40| -40.0] -28| -184 -16 3.2 -4 24.8 8 46.4 20 68.0 32 89.6 44 111.2
-39 -38.2| -27| -16.6 -15 5.0 -3 26.6 9 48.2 21 69.8 33 91.4 45 113.0
-38| -36.4| -26| -14.8 -14 6.8 -2 28.4 10 50.0 22 71.6 34 93.2 46 114.8
-37| -34.6[ -25| -13.0 -13 8.6 -1 30.2 1 51.8 23 73.4 35 95.0 47 116.6
-36| -32.8| -24| -11.2 -12 10.4 0 32.0 12 53.6 24 75.2 36 96.8 48 118.4
-35 -31.0] -23 -9.4 -1 12.2 1 33.8 13 55.4 25 77.0 37 98.6 49 120.2
=34 -29.2| -22 -7.6 -10 14.0 2 35.6 14 57.2 26 78.8 38 100.4 | 50 122.0

CONVERSION FACTORS

To CONVERT INTO MULTIPLY BY
To CONVERT INTO MULTIPLY BY ounds per imperial

pallon P P kilograms per litre 0.0998
centimetres inches 0.394 9 -

ounds per square .
feet metres 0.305 ipnch persq inches of mercury 2.040
imperial gallon U.S. gallon 1.201
P g g pm:]nds per square megapascals 0.00689

imperial gallon litres 4.546 Inc

inches centimetres 2.540 pounds per U.S. gallon| kilograms per litre 0.120

inches of mercury ipnoCL:}nds per square 0.490 statute miles kilometres 1.609
kilograms pounds 2905 statute miles nautical miles 0.868

: ; U.S. gallon imperial gallon 0.833
kilograms per litre pounds per imperial 10.023 -
gallon U.S. gallon litres 3.785

kilograms per litre Sgﬁg:s per US. 8.333
: : : 1.7.2  RVR Comparative Scale-Feet to Metres

kilometres nautical miles 0.540

kilometres statute miles 0.621 RVR - FEET RVR - METRES
litres imperial gallon 0.220 500 150
: 600 175
litres U.S. gallon 0.264

pounds per 700 200

megapascals square inch 145.14 1000 300
metres feet 3.281 1200 350
nautical miles kilometres 1.852 1400 400
nautical miles statute miles 1.152 2600 800
newton pounds 0.2248 4000 1200

; 5000 1500

pounds kilograms 0.454

pounds newtons 4448
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2.0 SAFETY

2.1  AviatioN OccupraTioNAL HEALTH AND
SAFETY PROGRAM
2.1.1  General

The TC Aviation Occupational Health and Safety Program
began in 1987. Its primary objective is to ensure the health and
safety of employees working on board aircraft in operation.
This goal is accomplished through the administration,
enforcement, and promotion of Part II of the Canada Labour
Code (the Code) and the pursuant Aviation Occupational
Health and Safety Regulations. The purpose of Part II of the
Code is “to prevent accidents and injury to health arising out
of, linked with or occurring in the course of employment to
which this part applies”.

The Aviation Occupational Health and Safety Program
operates as an extended jurisdiction from the Labour Branch
of Employment and Social Development Canada and is
administered by TC, Safety and Security by virtue of a
memorandum of understanding with Employment and Social
Development Canada.

For additional information, see <www.tc.gc.ca/aohs>.

2.1.2 Refusal to Work in Dangerous Situations

As outlined in subsection 128(1) of the Canada Labour Code
(the Code), all employees have a legal right to refuse dangerous
work if they have reasonable cause to believe that the use or
operation of a machine or thing, the performance of an activity,
or a condition existing in the workplace constitutes a danger
to themselves or others. Pursuant to subsection 122(1) of the
Code: ““danger’ means any hazard, condition or activity that
could reasonably be expected to be an imminent or serious
threat to the life or health of a person exposed to it before the
hazard or condition can be corrected or the activity altered”.

Due to the health and safety risk towards others, pilots are
not permitted to refuse to work while in flight (see paragraph
128(2)(a) of the Code). However, pilots are permitted to refuse
to work before or after the aircraft is in operation (e.g. at the
gate or on the apron). Flight attendants and other on board
employees must report any in-flight refusal to work to the
pilot-in-command who will in turn decide if the refusal is
permitted while in the air. Regardless of whether the refusal is
permitted in flight, it will be addressed as soon as the aircraft
is on the ground at its next destination.

Once an employee has indicated that they are refusing to
work, both they and their employer have specific roles
and responsibilities that have been established to assist
them in working together to find a solution. Sections
128 and 129 of the Code identify these employee and
employer roles and responsibilities as well as the role and
responsibility of the delegated labour program official

(i.e. health and safety officer), should their intervention
become necessary.

To protect an employee’s rights, section 147 of the Code
states that no employer shall take, or threaten to take, any
disciplinary action against an employee who has refused to
work in a dangerous situation. It should also be noted that
subsection 147.1(1) states that after all the investigations and
appeals have been exhausted by the employee who exercised
their right to refuse dangerous work, the employer may
take disciplinary action against that employee provided the
employer can demonstrate that the employee has willfully
abused their rights.

2.1.3 Delegated Labour Program Officials (i.e.
Health and Safety Officers)

The Aviation Occupational Health and Safety Program
Headquarters provides guidance and assistance to regional
delegated labour program officials who conduct inspections,
investigations, and promotional visits to ensure that air operators
are committed to the health and safety of their employees.

To ensure 24-hr service to the aviation community,
delegated labour program officials may be reached during
the day at their workplace or (in urgent situations) after
working hours by consulting the “How to Reach Us” page
on the TC Aviation Occupational Health and Safety Web
site: <www.tc.gc.ca/eng/civilaviation/standards/commerce-
ohs-reach_us-menu-2116.htm>.

2.2  AvIATION SAFETY ANALYSIS

2.21 General

The Aviation Safety Analysis Division in the Policy and
Regulatory Services Branch is responsible for monitoring and
evaluating the level of safety within the National Civil Air
Transportation System (NCATS) by:

(a) monitoring and evaluating all facets of the system;

(b) reviewing and analyzing accident and incident data, as
well as other safety-related information;

(c) assessing risk and providing risk management advice; and

(d) preparing and coordinating emergency response to
national or international emergencies affecting aviation.

For more information on the Policy and Regulatory
Services Branch and its activities, visit its Web site at

<www.tc.gc.ca/eng/civilaviation/regserv/menu.htm>.
2.2.2 Safety Intelligence

One of the objectives of the Aviation Safety Analysis Division
is to produce safety intelligence. This is information about
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hazards in the National Civil Air Transportation System
(NCATS) that allows managers in Civil Aviation to understand
the hazards and risks present in the elements of the system
they oversee. Communication of safety intelligence enables
the development of mitigation and prevention strategies that
correctly match the nature of the hazards.

The Safety Evaluation Division communicates safety
intelligence directly to other branches by working with
the Technical Programs Evaluation and Coordination
Division in the Standards Branch to develop more extensive
communication strategies. Functional specialists use their
expertise to combine information from many sources to
identify key risks and remedial actions and provide feedback
on their intelligence needs.

A key aspect of communications activities is to ensure that
safety intelligence is recorded and understood throughout
Civil Aviation so that system-wide risks are assessed and
initiatives are not duplicated or opportunities missed.

Ultimately, the goal is the early detection of conditions that
may later introduce hazards and increase the level of risk.
This includes the regulator’s role within the system and the
way the regulator addresses identified hazards.

2.2.3 Minister's Observer and Technical
Advisor Programs

Key aspects of obtaining safety intelligence are the Minister’s
Observer and Technical Advisor Programs. While it is
the TSB’s mandate to advance transportation safety by
conducting investigations into occurrences, the Minister’s
observer/technical advisor plays an essential role by:

(a) obtaining timely, factual information from an on-going
investigation;

(b) advising the Minister of significant regulatory factors;

(c) identifying  deficiencies that immediate

coordination of corrective actions;

require

(d) being TC’s support to an aviation occurrence investigation;
and

(e) providing safety intelligence to senior managers and the
Minister to help support their decision making.

As a member of ICAO, Canada enjoys certain rights and
accepts certain responsibilities in relation to accidents either
occurring in another State, or where another State has an
interest in an accident that occurs in Canada.

These responsibilities are detailed in Article 26 of ICAO’s
Convention on International Civil Aviation, which imposes an
obligation on the State in which the aircraft accident occurs to
institute an inquiry in accordance with ICAO procedures; and
Article 37, which provides for the standards and recommended

practices (SARPS) for aircraft accident investigation, which
are detailed in Annex 13 to the Convention.

In the event of an accident that occurs outside Canada and
involves a Canadian-registered aircraft, or an aircraft or
significant component manufactured in Canada, Canada has
the right to appoint an accredited representative. Under Annex
13, this duty falls to the TSB. TC and other Canadian interests
may appoint technical advisors to support the accredited
representative.

In the event of a domestic occurrence, the Canadian
Transportation Accident Investigation and Safety Board Act
(CTAISB Act) contains provisions that permit a party of direct
interest to participate as an observer in a TSB investigation if
the Board determines that it is appropriate.

If the TSB decides not to investigate, in accordance with
subsection 14(2) of the CTAISB Act , TC can make a formal
request to the TSB to investigate. Subsection 14(4) of the
CTAISB Act also states:

“Nothing [...] prevents a department from commencing an
investigation into or continuing to investigate a transportation
occurrence for any purpose other than that of making findings
as to its causes and contributing factors, or from investigating
any matter that is related to the transportation occurrence and
that is not being investigated by the Board]...]”

In the event of an occurrence involving a Canadian civil
aviation certificate holder, Civil Aviation must determine,
on behalf of the Minister, as quickly as possible, whether or
not the certificate holder continues to meet the certificate’s
conditions of issue.

2.2.4 Safety Promotion

As part of Civil Aviation’s wider risk mitigation strategy, TC
communicates safety information to promote the adoption
of practices known to be effective at mitigating risk and
to educate the wider aviation community on current and
emerging hazards.

Promotional and educational products are developed, as
appropriate, to support Civil Aviation’s programs and
initiatives for the benefit of the Canadian aviation industry.
These programs and initiatives aim to enhance aviation
safety awareness and accident prevention. The Aviation
Safety Letter (ASL), Civil Aviation’s quarterly online
newsletter, includes articles that address aviation safety
from all perspectives, such as safety insight derived from
accidents and incidents, regulatory updates, as well as
safety information tailored to the needs of pilots, AMEs,
certificate holders, and all other interested individuals
within the aviation community. Readers can subscribe to the
ASL e-Bulletin notification service to receive e-mails that
announce the release of each new issue of the ASL and include
a link to the ASL Web page. To register for this service,
please go to <www.tc.gc.ca/ASL> and follow the appropriate
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steps. Those who prefer a printed copy can order a print-on-
demand version (black and white) through TC’s Publication
Order Desk by calling 1-888-830-4911 or e-mailing
<MPSl@tc.gc.ca>.

3.0 TRANSPORTATION SAFETY

BOARD OF CANADA

3.1 AVIATION SAFETY INVESTIGATION

The purpose of an aviation safety investigation into an aircraft
accident or incident is to prevent a recurrence; it is not to
determine or apportion blame or liability. The TSB, established
under the Canadian Transportation Accident Investigation
and Safety Board Act (CTAISB Act), is responsible for
investigating all aviation occurrences in Canada involving
civil aircraft registered both in Canada and abroad. A team
of investigators is on 24-hr standby. The following text is
mainly taken from the recently updated Transportation Safety
Board of Canada Regulations. The complete text of both the
CTAISB Act as well as the updated Regulations can be found
on the Department of Justice Web site.

3.2  DEFINITIONS

Under the CTAISB Act, “aviation occurrence” means

(@) any accident or incident associated with the operation of
an aircraft, and

(b) any situation or condition that the Board has reasonable
grounds to believe could, if left unattended, induce an
accident or incident described in paragraph (a).

The following definitions are taken from the Transportation
Safety Board of Canada Regulations.

“Collision” means an impact, other than an impact associated
with normal operating circumstances, between aircraft or
between an aircraft and another object or terrain.

“Dangerous goods” has the same meaning as in section 2 of
the Transportation of Dangerous Goods Act, 1992.

“Operation” means the activities for which an aircraft is used
from the time any person boards the aircraft with the intention
of flight until they disembark.

“Risk of collision” means a situation in which an aircraft
comes so close to being involved in a collision that a threat to
the safety of any person, property or the environment exists.

“Serious injury” means:

(@) a fracture of any bone, except simple fractures of fingers,
toes or the nose;

(b) lacerations that cause severe hemorrhage or nerve, muscle
or tendon damage;

(c) an injury to an internal organ;

(d) second or third degree burns, or any burns affecting more
than 5% of the body surface;

(e) a verified exposure to infectious substances or injurious
radiation; or

(f) an injury that is likely to require hospitalization.

3.3 RepoRrTING AN AvIATION OCCURRENCE

The owner, operator, pilot-in-command, any crew member
of the aircraft and any person providing air traffic services
that have direct knowledge of an occurrence must report the
following aviation occurrences to the Board if they result
directly from the operation of an aircraft.

3.3.1 Accidents

In the case of an accident,

(1) aperson is killed or sustains a serious injury as a result of:

(a) being on board the aircraft,

(b) coming into direct contact with any part of the aircraft,
including parts that have become detached from the
aircraft, or

(c) being directly exposed to jet blast, rotor down wash or
propeller wash,

(2) the aircraft sustains structural failure or damage that
adversely affects the aircraft’s structural strength,
performance or flight characteristics and would normally
require major repair or replacement of any affected
component, except for:

(a) engine failure or damage, when the damage is limited
to the engine, its cowlings or accessories, or

(b) damage limited to propellers, wing tips, antennae,
tires, brakes, fairings or small dents or puncture holes
in the aircraft’s skin, or

(3) the aircraft is missing or inaccessible.

3.3.2 Mandatory Reportable Incidents

In the case of an incident involving an aircraft having a
maximum certificated take-off weight greater than 2 250 kg,
or of an aircraft being operated under an air operator certificate
issued under Part VII of the Canadian Aviation Regulations:



mailto:MPS1@tc.gc.ca

TC AIM

March 30, 2017

(1) an engine fails or is shut down as a precautionary
measure,

(2) apower train transmission gearbox malfunction occurs,
(3) smoke is detected or a fire occurs on board,

(4) difficulties in controlling the aircraft are encountered
owing to any aircraft system malfunction, weather
phenomena, wake turbulence, uncontrolled vibrations or
operations outside the flight envelope,

(5) the aircraft fails to remain within the intended landing
or take-off area, lands with all or part of the landing gear
retracted or drags a wing tip, an engine pod or any other
part of the aircraft,

(6) a crew member whose duties are directly related to the
safe operation of the aircraft is unable to perform their
duties as a result of a physical incapacitation which
poses a threat to the safety of persons, property or the
environment,

(7) depressurization of the aircraft occurs that requires an
emergency descent,

(8) a fuel shortage occurs that requires a diversion or
requires approach and landing priority at the destination
of the aircraft,

(9) the aircraft is refuelled with the incorrect type of fuel or
contaminated fuel,

(10) a collision, a risk of collision or a loss of separation
occurs,

(11) a crew member declares an emergency or indicates an
emergency that requires priority handling by air traffic
services or the standing by of emergency response
services,

(12) a slung load is released unintentionally or as a
precautionary or emergency measure from the aircraft,

or

(13) any dangerous goods are released in or from the aircraft.

3.3.3 Information to Report

The report must contain the following information:

(1) the type, model, nationality and registration marks of the
aircraft;

(2) the name of the owner, operator, pilot-in-command and,
if applicable, hirer of the aircraft;

(3) the last point of departure and the intended destination of
the aircraft, including the date and time of the departure;

(4) the date and time of the occurrence;

(5) the name of the person providing air traffic services
related to the occurrence;

(6) the number of crew members, passengers and other
persons involved in the occurrence and the number of
those who were killed or sustained serious injuries as a
result of the occurrence;

(7) the location of the occurrence by reference to an easily
defined geographical point, or by latitude and longitude;

(8) a description of the occurrence and the extent of any
resulting damage to the environment and to the aircraft
and any other property;

(9) alist of any dangerous goods carried on board or released
from the aircraft, including the shipping name or UN
number and consignor and consignee information;

(10) if the aircraft is missing or inaccessible:

(a) the last known position of the aircraft by reference to
an easily defined geographical point, or by latitude
and longitude, including the date and time that the
aircraft was at that position, and

(b) the actions taken or planned to locate or gain access
to the aircraft;

(11) a description of any action taken or planned to protect
persons, property and the environment;

(12) the name and title of the person making the report and
the phone number and address at which they can be
reached; and

(13) any information specific to the occurrence that the Board
requires.

The person making the report must send to the Board as
soon as possible and by the quickest means available, all
the information required that is available at the time of the
occurrence; and the remainder of that information as soon as
it becomes available within 30 days after the occurrence.

3.3.4 Other Occurrences

Any other incident indicative of a deficiency or discrepancy
in the Canadian air transportation system may be reported in
writing to the TSB. Sufficient details concerning the incident
should be provided to enable the identification of action
required to remedy the deficiency or discrepancy.

3.3.5 Contacting the TSB

Aviation occurrences are to be reported to a regional TSB
office, using the telephone numbers listed in GEN 3.6.

11
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For Canadian-registered aircraft operating outside of Canada,
in addition to the reporting required by the state of occurrence,
a report shall be made to the TSB regional office nearest to
the company’s headquarters or, for private aircraft, nearest to
the aircraft’s home base.

3.4 KEeepING AND PRESERVATION OF EVIDENCE

Every person having possession of or control over evidence
relating to a transportation occurrence must keep and preserve
the evidence unless the Board provides otherwise. This is
not to be construed as preventing any person from taking
the necessary measures to ensure the safety of any person,
property or the environment. Any person who takes these
measures must, to the extent possible in the circumstances
and before taking those measures, record the evidence by the
best means available and advise the Board of their actions.

3.5 SECURITAS Procram

The SECURITAS program provides a means for individuals
to report incidents and potentially unsafe acts or conditions
relating to the Canadian transportation system that would
not normally be reported through other channels. It should
be noted that this multi-modal, confidential safety reporting
system replaces the Confidential Aviation Safety Reporting
Program (CASRP).

Each report is assessed by SECURITAS analysts. When a
reported concern is validated as a safety deficiency, the TSB
normally forwards the information, often with suggested
corrective action, to the appropriate regulatory authority, or
in some cases, the transportation company, organization or
agency. No information will be released that could reasonably
be expected to reveal the reporter’s identity without the
reporter’s written consent.

3.5.1 How to Report to SECURITAS

SECURITAS is primarily concerned with unsafe acts and
conditions relating to commercial and public transportation
systems. When contacting SECURITAS, ensure the following
is included in your message:

*  your name, address and phone number

*  your profession and experience

* your involvement in the unsafe situation being reported

*  where else you may have reported this unsafe situation or
safety concern

» complete identification of the aircraft or related facility/
equipment

* the name of the owner/operator of the equipment

Also, please describe the unsafe act or safety concern.
For example:
*  How was the unsafe act/condition discovered?

» Ifyou are describing an event, tell SECURITAS
—  what happened;
—  where it happened;
— when it happened (the date and the local time); and
—  why you think it happened.

*  What actions/inactions resulted, or could have resulted?
*  How do you think the situation could be corrected?

3.5.2 What to Report to SECURITAS

These are some examples of the types of situations that could
affect air transportation safety and that your report might help
correct.

Unsafe conditions:

» chronic lack of repair of aircraft, poor maintenance
practices

» unsafe runway or aerodrome conditions
* inadequate or poor air traffic services in a particular area

*  poorreception of navigation signals, weak radio coverage,
inadequate weather services

» errors in aeronautical publications: unsafe procedures
published in manuals of instructions for pilots, cabin
crew, ground crew, aircraft maintenance or air traffic
services

Unsafe procedures and practices:

* routinely descending below minimum en route altitude or
approach in IMC

* non-compliance with airworthiness directives, minimum
equipment list

» pilots flying in excess of regulatory flight-time limits

» unsafe aircraft circuit procedures and/or communications

» air traffic control practices that could jeopardize the
safety of flight, e.g. use of non-standard phraseology,

compromising separation criteria, inadequate manning
and supervision
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+ unsafe cabin baggage stowage procedures, unsafe TSB—Western

passenger seating or cargo securing arrangements Regional Manager, TSB-AIR
17803 106A Avenue
» aircraft maintenance procedures not completed correctly Edmonton AB T5S 1V8
but signed off o
Toll-free (within Canada):..........ccceceeueenene 1-800-387-3557
° Shortcuts in following Checklist procedures Toll: .............................................................. 819_994_3741
FaX: e 780-495-2079
E-mail:.............. airnotifications.edmonton@tsb-bst.gc.ca

«  crew scheduling problems: inadequate crew composition,
unqualified crew, inadequate crew rest

TSB—Central

+ scheduling personnel who are not professionally or Regional Manager, TSB-AIR
medically qualified for the assigned duties 335-550 Century Street
Winnipeg MB R3H 0Y1
*  the use of unapproved parts, time-expired equipment Toll-free (within Canaday: .........oooovvvvvve... 1-800-387-3557
TOIL: ottt 819-994-3741
3.5.3 Where to Submit a SECURITAS Report FAX: 1ottt 204-983-8026
) E-mail:............... airnotifications.winnipeg(@tsb-bst.gc.ca
To submit a report, contact SECURITAS at:
SECURITAS TSB—Ontario
P-O-.BOX 1996, Station B Regional Manager, TSB-AIR
Gatineau QC J8Z 372 23 East Wilmot Street
01 K 1-800-567-6865 Richmond Hill ON L4B 1A3
FaX: oo 819-994-8065 Toll-free (within Canada):..........coooevven... 1-800-387-3557
E-maili....coovvieiiieieieceeee securitas@tsb-bst.gc.ca TOLL: e 819-994-3741
FaX: e 905-771-7709
E-mail:................... airnotifications.toronto@tsb-bst.ge.ca
3.6 OFrrices oF THE TSB TSB—Quebec

Regional Manager, TSB-AIR

HEADQUARTERS: 185 Dorval Avenue, Suite 403

Place du Centre, 4" Floor Dorval QC H9S 5J9

200 Promenade du Portage o

Gatineau QC KI1A 1KS8 Toll-free (within Canada):.............c........... 1-800-387-3557
TOLL: e 819-994-3741

Toll-free (within Canada):...........cccocoevvvenns 1-800-387-3557 20 OO 514-633-2944

OO0l e 819-994-3741 E-mail: ..o . airnotifications. montreal@tsb-bst.oc.ca

FaX: oo 819-953-9586

TTY: 819-953-7287  TSB—Atlantic

E-maili...coooiiiiiieiceieiceeceeeee airops(@tsb-bst.gc.ca

Regional Manager, TSB-AIR

150 Thorne Avenue

REGIONAL OFFICES (AIR) Dartmouth NS B3B 122

TSB—Pacific Toll-free (within Canada:..........ccoo..cone.... 1-800-387-3557
Regional Manager, TSB-AIR TOIL e 819-994-3741
4-3071 Number Five Road FaX: e 902-426-5143
Richmond BC V6X 2T4 E-mail:............. airnotifications.dartmouth@tsb-bst.gc.ca
Toll-free (within Canada):.............c.ccuenee. 1-800-387-3557
TOIL: e 819-994-3741
FaX oo 604-666-7230
E-mail:.............. airnotifications.vancouver@tsb-bst.gc.ca
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of Aerodrome Lighting)..........cccoevreverrnnnnne. AGA 7.18

— ATF (Aerodrome Traffic Frequency) ..RAC 4.5.5, 4.5.6

— AUhOTIEY ... AGA 1.1.1

— Beacon........coceecinieniie AGA 7.2

— CertifiCation ....c..ccueveeeieieirercsenc e AGA 23

— Design Criteria, Runway .......c..cccocevinenennns AGA 3.1

— DIreCtOry ..eeeeveiieeieieeieeeeeee e AGA 1.3

— DND (Snow Removal and Ice Control)...... AGA 1.14

— Lighting.....cocooeneniiiiicicieecceenceece AGA 7.0

— Maintenance

— Transport Canada........ccccocevevenenenenenn. AGA 233

— Obstacle Charts (ICAO Type A)................ MAP4.2.1

— Operator Responsibilities .........c.ccoceveeveneee AGA 234

— PNR (Prior Notice Required) .........ccccvenennen. AGA 2.2

— PPR (Prior Permission Required).................. AGA 2.2

— Private-use Certificate........c.cocvvenirinenennens AGA 2.2

— Public-use Certificate .........cccevervencrenenennns AGA 2.2

— Registration.........ccccceeeeeviecenieeceee e AGA 2.1

— Runway Characteristics.........c.ccecererenenennns AGA 3.0

— TAF (FOrecasts) ......cccceoeeerererenieneneneneneens MET 7.0

— From AWOS Sites......cccecvverininiencncnennenn MET 7.5
— National Variations.........cc.ceccevevenerenennenn MET 7.3

— Uncontrolled Procedures (IFR) .................... RAC9.13

— Use, International Flights ............cccccevvennnnen. AGA 1.2
Aeromedical Factors.........c.ccoeevevievieincinicncnicncnnns AIR 3.2
Acronautical

— ASSESSMENL....c.oceerrenrreieiereiinreenreeeeeeeeeiene AGA 6.3

— AULhOTILY oo GEN 1.1.1

— Charts for Visual Flight...........cccooeinernnn. MAP4.2.1

— Ground Lights .......cceoovieireireeeeceeee. AGA 14
Aeronautical Information..........c.ccoeeveeiecceenennnn GEN 1.1

— AIRAC Canada.......c.cccoeircvncincieenenene .MAP 24

— AIS (Services) ....ccecveveeererenenenenenennenn .GEN 1.1.2

— Broadcast Service .......c.cccecveeereniincncnenne. COM 193

— Canada Flight Supplement........................ MAP 2.5.3

— Charts and Publications for International

FLGILS oo MAP 5.0

— CIrcular .....ooevevenenienciccccceececeeee MAP 2.3

— ColleCtion .....coueveuieieieiieericeceee e MAP 1.0

— ICAO Type A Charts......c.cccceceverenenennenn MAP4.2.1

— IFR (e MAP 2.6

— Manual (TC AIM) ...ccoveiiieeieeeeee GEN 1.1.3

— NOTAM ..ottt MAP 3.0

— Procurement of Charts and Publications...... MAP 4.0

— Publication, Aeronautical Information

ATP Canada(ICAOQ)......ccccceveverenenineennn MAP 2.1

— Publication Revision Cycles ............cecuenen. MAP 3.5

— VFR oo MAP 2.5
Acronautical Terms, Glossary..........ccceeevuvrnennen. GEN 5.1
Aecronautics Act and Canadian Air Regulations,

— Legislative IndeX.......ccccceevevvevenieneniee, GEN 5.3
Aiding Persons in Distress ........c.cccecevvercncncnnenne. SAR 2.4
ATP Canada (ICAO) ...ccccoceviveninininencneciciene MAP 2.1

— AIC (Aeronautical Information Circular)..... MAP 2.3

— SUpPPIeMENtS ....c.eevvveeeeieieeeie e MAP 2.2
Airborne Collision Avoidance System (ACAS)... COM 9.0
ATRAC Canada .......ccccoeveneenvenenicieiececncncnaens MAP 2.4
Air Routes and Airways Designation ................. COM 5.5
Air Time and Flight Time .......cccceverveienieiennne AIR 4.1
Air Traffic and Advisory Services........ccccvevvennene RAC 1.1
Air Traffic Services, Services Other Than.......... RAC 1.2
Aircraft

— Aviation Safety Investigation..........c..cecceuenee GEN 3.1

— Aircraft Identification, Marking, Registration

and INSUrance........c.ccoeeveeveveenceincncncncnenens LRA 4.0

— AITWOIthINess ....ccvevverveieiieieeiinencecsesenne LRA 5.0

— Airworthiness ANNEX.........cccocvvviviennnen. LRA 9.0

— ARCAL (Radio Control of

Aerodrome Lighting) .........cceoovvvevienieninnnnnns AGA 7.18

— CatCEOTICS ..eevvevrenereeieeeeeereeeeeseeeaeseeeneeeeeens RAC 9.21

— Change of Ownership —

Canadian-Registered..........ccccvevvervecrenrennne. LRA 44

— Contamination (Frost, Ice or Snow)

— InFHght oo AIR 2.12.3
— On ground........cceeeveveneriereeeeeee e AIR 2.12.2

— Design Requirements..........cccceceevererencncnnens LRA 5.2

— Emergency ASSiStance........c.coccvvevenvenvennennee .SAR 4.0

— First Aid Kits on Privately Owned

and Operated Aircraft........cccocevirinencnene. AIR 4.13

— Identification.........ccccoeevieieieciinencncncncnne LRA 4.2

— Import/EXport.......cceeveveieericnenencnene. LRA 4.6,4.7

— Liability Insurance.........ccccceceeververcrenicncnnens LRA 4.8

— Nationality and

Registration Marks..........ccceeueuee GEN 1.6, LRA 4.3

— Navigational Equipment,

Interference With........cccccveernncnincnenene. COM 44

— Operations — Uncontrolled Aerodromes........ RACA4.5

— Registration, Initial........cccocecevivvnininincnns LRA 4.5

— Rescue and Fire Fighting (ARFF) ................ AGA 8.0

— Speed Limit....ccveeeeieiieienreeeseeee e RAC2.5.2

— Technical Records.........ccccocevveneninincncnnene LRA 5.6.3
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Aircraft Contamination in Flight ...................... AIR 2.12.3
Aircraft Contamination on the Ground............. AIR 2.12.2
Aircraft Rescue and Fire Fighting (ARFF)........... AGA 8.0
— Hours of Availability.........ccccceevveverierieriennnns AGA 8.2
— Classification System...........cccocvevvereeruereennnnns AGA 8.3
— ARFF Standby Request..........cccevvrvenieenrennene AGA 84
Aircraft Movement Surface Condition
Report (AMSCR) .....ooivivininininccccee AIR 1.6.4
Aircraft Parachute System .........ccccoecvevveienieennnnn. GEN 5.1
AIREP (Meteorological Report) ....... MET 1.1.6, NAT 1.14
AIrmanship.....c.ccceeevevierienieieseee e AIR 1.1
— Flight Operations ..........ccccecevvevireniencrenennenn. AIR 2.0
— Low FIYing...coccoeieieiee e AIR 2.4
AIRMET ..ottt .MET 1.3.6, 5.0
Arrival Procedures — IFR..........cccooivieiieieiee, RAC 9.0
Airport
— ASDE (Surface Detection Equipment).......... COM 7.1
— Airport Radio (APRT RDO).........ccoeeuneee RAC1.2.2
— AIrside SigNS.....cccvevvereieiierieierieie e AGA 5.8
— Bird Hazard..........ccooooveviiieiieeeee AGA 1.1.5
— CertifiCate ....cccoveveerereririeerieceeeeeeeee AGA 2.4
— Certification...........ccceeeeveennn... AGA 2.3,2.3.5,2.3.6
— Information Signs .........cccecveevervrcvenernenenn. AGA 5.8.2
— OPCrationsS.....cccueevereeererreeieseeieeeeeeeeeeneeens .RAC 4.0
— Controlled Airports,
Departure Procedures..........cccocveveniveiennnnne. COM 3.8
— Snow Removal and Ice Control .................. AGA 1.14
— Uncontrolled Aerodromes.............ccevvveeennen. RAC 4.5
— Zoning Regulations..........ccccoerevenenenennennns AGA 43
— Airspace Classification..........c.ccoceverencnnenne RAC2.8
— AAVISOTY..uviiieiieiieie ettt RAC 2.8.6
— Canadian Domestic/Northern and
Southern Domestic..........c.ccocerueneenee. RAC 2.2, Fig. 2.1
— Classification of .........cccccevevevircieneiieieeiene RAC2.8
— CMNPS, RNPC and CMNPS
— High and Low Level ..o RAC23
— High Level Controlled ........c..coccoenenencniennne RAC2.6
— JOINt USC...ooviriiniiriiniiniinicicieccceceeee RAC2.8.6
— Low Level Controlled..........cccocvevvrveniennennen. RAC27

— NAT MNPSA (North Atlantic Minimum
Navigation Performance — Specifications)
Between FL 285 and FL 420 . RAC Fig.1.2, NAT 1.20

— Other DIVISIONS ....ccevererienenieneeieieeceeeeenne RAC2.9
— Requirements and Procedures...........c.c........ RAC2.0
— Restricted ......ccoceveveninininiecciccce RAC2.8.6
— Southern, Northern and Arctic Control
ATCAS .ottt RACFig. 2.4
Airways and Air Routes Designation .................. COM 1.6
Airways, low level — LF/MF, VHF/UHF ............ RAC2.71
Airworthiness
— AIreraft...c.oooeiiiiiii e LRA 5.0
— ANNEX ..ot LRA 5.8
— Annual Airworthiness
Information Report..........ccevverienivrienienienene LRA 5.5
— Flight AuthOrity .....ccoccovevenenenicieieicieenn LRA 53
Airworthiness Directives (ADS) ......cccoevvrvenenen. .LRA 5.7
— Availability of .......ccoooeririieeee e, LRA 572
— Schedule and Compliance Records ............. LRA 573
AIS (Aeronautical Information Services) ........... GEN 1.1.2

ALCONO] ..o AIR 3.11
Alerting Devices and Circuit Breakers................. AIR 4.11
Alphabet, Phonetic ........c.ccoevvevieienereniencncnennenn COM 1.5
Alternate Aerodrome, Requirements for
IFR FLght.c..coveiiiiiciiiciiinecceenccee RAC 3.14
Altimeter
— Abnormally High Pressure
Weather Conditions...........cccceevererencnennns AIR 1.59
— Calibration of ..........ccevrueeneen. RAC Fig. 9.1, AIR 1.5.2
— Downdraft and Turbulence..........ccccoccvuennenne. AIR 1.5.7
— Effect of Mountains .........ccccecevevenencnienne. AIR 1.5.6
— Incorrect Setting ........ccoevevevervenieriereeenans AIR 1.5.3
— Major Errors of........ccocevineneninincncniene AIR 1.5.4
— Pressure......ooocvveeniniiniiee AIR 1.5
— Pressure D1op......cceeveeveencieenienieeiieeeeeene AIR 1.5.8
— Setting Region.........ccccceevevuerennnen. RAC 2.10, Fig. 2.10
— Standard Pressure
Region.......ccccvevenenen. RAC 2.11, Fig. 2.10, AIR 1.5.5
— Temperature Correction........ RAC Fig. 9.1, AIR 1.5.4
Altitude
— And Direction of Flight ...........ccccccocvennee. RAC 8.7.2
— Area Minimum Altitude (AMA)................. RAC 8.6.1
— Correction Chart........ccccevveeiereeceeneenen. .RAC Fig. 9.1
— IFR Minimum..........ccooveeeevereereeeenneen. RAC8.5, 8.6.1
— Minimum Holding ..........cccoevvevinieiiniens RAC 10.7
Anti-icing Additives, Fuel........c..cocovnininincnns AIR 1.3.3
Appeals — Transportation Appeal Tribunal
of Canada (TATC) c..ocveceeeieeeiee e LRA 6.5
Approach
— Ban oo RAC9.19.2
— CONtACT ..eeeeeiieiieieceecec e RAC9.6.1
— From an Intermediate FiX .........ccccocvverennenne. RAC9.16

Lighting Systems
— LIAL, ODALS, MALSF, MALS, MALSR,

— SSALR oot AGA 7.5.1,75.2
— PAPL .o .AGA 7.6.3
— PAR (Precision Radar)................ COM 7.1, RAC9.8.4
— Position Reports — Controlled Airports......... RAC 9.9
— SSALR ..ot AGA 7.5.2
— Straight-in .......ccooeveveeeieeceeee e RAC9.15
— VisUal ..o RAC9.6.2
— Approach Procedures
with Vertical Guidance (APV) .................. COM 54.2
Apron AdviSOry Service......c.cecevveverenerenuennenn .RAC 1.24
ARCAL (Aircraft Radio Control of
Aerodrome Lighting) .......cccccevvrverieneennnne AGA 7.18
Arctic Radio ...oveeeieieiiiiiiicnccccce RAC 1.1.5
Area Navigation (RNAV)......cccceovevinieniiieenen. COM 5.0
— Fixed RNAV Routes.........ccccoevveireecnnene. RAC 12.4.4
— Preferred IFR Routes
— (Including RNAV) ....ccoovirieieieieeeis .RAC 12.4.3
Areas
— Gander Oceanic Control ........................ NAT Fig. 1.1
— Mountainous .........c.ceceeeeveeenennnn RAC 2.12, Fig. 2.11
— RVSM Transition Area .........ccocceevennenee RAC Fig. 12.3
— Southern, Northern and Arctic
Control Areas.........cceeveveereeneerveniennenns RACFig. 2.4
— Transition .......cccceceeveverinenenenieieeceenenne RAC2.7.5
Arresting Systems, Military Aircraft................... AGA 9.1
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Arrival
— Procedures — Controlled Airports ................ RAC 44
— Traffic Circuit Procedures
— Uncontrolled Aerodromes, VFR................. RAC4.5.2
— Report — Contents .........ccoeeeeveeeneennieeneennne RAC3.12.1
ASDA (Accelerate Stop Distance Available) ...... AGA 3.10
ATC (Air Traffic Control)
— Assignment of Altitudes ........ccccoceverenennennee RAC 8.6
— Clearances, Instructions and Information..... RAC 1.7
— Flight Priority.....ccccocoveveveneiiinincncncncnns RAC 1.8
ATIS (Automatic Terminal
Information Service)........cccevvevennenne. RAC 1.3,4.2.1
— Broadcasts.........coceveeeeeeeiiiieen, RAC13,72,91
— METAR AUTO/SPECI AUTO Reports......... MET 8.5
Automatic Landing (Autoland) Operations
.................................................. COM 4.11.7, AIR 2.15
Aviation
— Automated Reports — Other.........cccccevennenee. MET 8.6
— Document Booklet.........cccccecveirceninencncnnns LRA 1.2
— FUCIS et .AIR 1.3
— Language Proficiency .......c.ccceceevvervenvcncnnns LRA 1.3
— Medical Review Board ........c.ccccceverencncnnns LRA 24
— METAR (Routine Weather Report)............. MET 5.14
— Occurrence, Reporting an............ccoecveevennenen. GEN 3.3
— Recreational .........ccoccceeivincncnicncnene, AIR 4.7 to 4.10
— Weather Briefing Service
(AWBS) .ttt MET 1.1.3
— Weather Information Service
(AWWS) .ot MET 1.1.3
— Weather Reports/Charts.................... MET 3.2.2,3.2.3
Aviation Safety — Transport Canada Web Site............ GEN2.24
AWOS (Automated Weather
Observation Systems) ..........ccecervevennne. MET 1.2.4, 8.5
— actual weather information/reports/charts...MET 1.2.4
— METAR SPECI/AUTO/LWIS Reports.......... MET 8.4, 8.5
B
Ballistic Parachute System...........ccccccvevverieine RAC 3.16.9
Balloon Operations, Manned Free ..........c.cccceeuenee AIR 4.7
Bars
— SEOP ceeierieeteeen e AGA 7.14
Beacons
— ACTOATOME ...c.venviveieiiicieecctete e AGA 7.2
Bearing Strength, Runway and Taxiway ............ AGA 3.12
Beaufort Wind Scale..........ccc.ccoevvvvenneene. MET 2.6, Table 1
Bird Hazard Control, Airport.........cccceeuvevennnnne. AGA 1.1.5
Blood Donation...........ceceveeveieieieincnenenencniene AIR 3.14
Boundary Markers, Aerodromes..........c..cccceeeuenne. AGA 5.1
C
Cable Span Markings, Suspended........................ AGA 6.7
Call SINS..eeiiieieieeiieieeteieeeee e COM 1.9
— AIT CaITIETS .o COM 1.9.1
— Ground Stations ......c..ccccevererenenienenenenn COM 1.9.2
— MEDEVAC......cccooiiiiiiiciciececeee COM 1.9.1.4
— Private Civil Registration....................... COM 19.1.2
— RCO ..t COM 193

Canada
— Flight Supplement .........ccccoeevvrveverrennne. MAP 2.5.3
— Charts and Publications
— Individual Purchases........c..c.ccocerenennene. MAP 4.2.1
— SUbSCIIPHONS ... MAP4.2.2
— Shipping Act, extract from......... SAR 4.9, AIR 2.11.1
Canadian Aviation Regulation Advisory
Council (CARAC).....cccoviviniiieieieieenenn GEN 5.4
RAC ANNEX 2.0, LRA ANNEX 5.8
— Legislative IndeX........ccccevvevienievienieecenen. GEN 5.3
Canadian Domestic Airspace.........cccceevveevvervenennne. RAC2.2
Canadian Runway Friction Index (CRFI)............. .AIR 1.6
— CoeffiCIeNtS ....covevvereereirierierienieeeeeerene AIR 1.6.2
— Description and Method of Measurement . .AIR 1.6.3
Canadian Type Certificate .......cc.ccccevererercnnenne. LRA5.2.2
Carbon MonoXide.........ccceceverenerenenenenennennene AIR 3.2.3
Carburetor [CIng .........eccvevveeierieierieeeeeeeeeeeee e AIR 2.3
Cargo Restraint.........coecevvecieriecienieieseee e AIR 44
Categories
— VAST ..o AGA 7.6.4.2
— EWH (Eye-to-Wheel Height).........c..c........ AGA 7.6.4
CAVOK, Use of Term......c...ccevvvvevereeeeceeeeeneeennenn. RAC 14
Certificate
— AITPOTtaeiiiiiciieiecee e AGA 24
— Noise Compliance .........ccoecvevvreverervenennnnn. LRA 53.5
Certificate of Airworthiness (C of A)
— Special ...cocoveieieieieee e LRA 53.2,533
Certification
— Of AIrports....cccveeeeeeerieeieeieieeeeee e AGA 23
— Of Heliport ....oeveeeeieiieieeieeeeeee e AGA 23
— Water AIrport......cccceeeeeceenieieeieieeeeee e AGA 23
Channel Spacing, VHF Communication
Frequencies.........ccovveevereeciecieecieeeeeee COM 1.4

Charter Flight Airport Facilities Reservations
— En Route, Low Altitude/High Altitude

— ProductS......ccceerieieieeeeee e MAP4.2.1
Charts
— Aerodrome Obstacle — ICAO Type A ..... . MAP 4.2.1
— Aeronautical, for Visual Flight ................. MAP4.2.1
— En Route, Low Altitude/High Altitude
— PriCES i MAP4.2.1
— Index of Aerodrome Obstacle Charts
—ICAO Type Aot MAP 4.2.1
— Index to Canadian Aeronautical .................. MAP 2.2
— Pavement Load Rating............cccoccveuennenn. AGA 3.12.1
— Procurement
— Individual and Subscription................... MAP4.2.2
— Publication Revision Cycles...................... MAP4.2.1
— Publications — International Flights............. MAP 5.0
— Procurement of Aeronautical.................... MAP4.2.1
— Updating of Canadian Aeronautical ............ MAP 2.3
— Upper Level — Actual, Forecast (PROG) .... MET 11.0
Checklists, Pilot Vital Action...........ccccceeeveveeneenee.. AIR 1.2
Circling Minima and Procedures............... RAC9.23,9.24
Circuit Breakers and Alerting Devices................. AIR 4.11
Circuit
— Controlled Aerodromes..........cccecverveveereennen. RAC43
— Uncontrolled Aerodromes...........c.ccceevvenennen. RACA4.5
Circular, Aeronautical Information...................... MAP 2.3
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Civil Aviation Complaint Filing Procedures......... GEN 7.0
Civil Aviation Contingency Operations (CACO).. GEN 6.0
— Headquaters Operations..........ccoeeeeveeeennens GEN 6.2
— Accident, Occurrence, or Incident Reporting.GEN 6.3
Civil Twilight, Morning and Evening................. GEN 1.5.2
Class
— A AIISPACE coveeeeeieeieeieeeeeee e RAC 2.8.1
— B AIISpace....cccocveeeieieieeeee e RAC2.8.2
— C AIrSPaCe...c.eecveeeieiieeee e RAC2.8.3,5.8
— D AIISPaCe .oveeeeeeieeieeeieeeee e RAC2.8.4
— E AIrSPace...cccecveeevieeieiieieieeeereeeee e RAC 2.8.5
— F AIrsSpace ...cccoccveeeeieeieieiee e RAC 2.8.6
— G AIISPACE .oveeeeeeeeieeeieeeee e RAC 2.8.7,8.10
Clean Aircraft Concept .......ccevvevvereervenienneinnns AIR 2.12.2
Clear Air Turbulence (CAT),
Avoidance of.........cccoeeiieciieennenen. MET 2.2, AIR 2.10
Clearance(s)
— DElIVETrY..oooieieieieeiieieeeee e RAC4.2.2
— “Hold/Hold Short” ........cccceoeveireniriieienns RAC4.2.5
— TFR e RAC 74
— Landing .....cccceveeieiieeee e RAC4423
— LImitooiiiiic e RAC 8.9
— Leaving or Entering Controlled Airspace .... RAC 8.8
— Oceanic Clearance Delivery ..................... NAT 1.8.3
— Resolution Advisory (TCAS/ACAS) ............ RAC 1.7
— Tower Frequency, Release from................. RAC4.29
Clearances Instructions and Information
fromthe ATC .....ccovvvviveeeeeeeeeeeeee RAC 17,6.1
Clearway, Definition .........cccceeeveeeveneerienieieeenns AGA 39
Clock Position System (Radar Traffic Information)
................................................................... RAC 1.5.3
Closed Markings — Runway, Taxiway, Heliports .... AGA 5.6
Cloud Heights ......ccoevveeeeiieieieiec e MET 1.1.5,3.13
Code, MOTSE.....ooeeeeeeeeee e COM 1.5
Collision Avoidance
— Right of Way, Regulations ..........c..cccceennenne. RAC 1.10
— Use of Landing Lights..........ccccovvrverinnnnnen. AIR 4.5
Communications
— Air-Ground Service, International................ NAT 2.0
— Aviation Weather Information Service (AWIS)
................................................................... MET 1.1.3
— CReECKS e COM 1.11
— Emergency Communications and Security
.................................................. COM 1.12, RAC 2.13
— Failure (VFR) ..coeivieiiiee RAC4.438,63.2.2
— Frequency 5680 kHz, Use of.........cccceueuee COM 1.14
— General Information..........cccceceevervencncnenne. COM 1.0
— Initial Contact.......cc...ccovvveeeveeeeereeeennen. RAC44.1,99
— Language......ccocevcuiiniieniieeeee e COM 5.2
— Location Indicators ..........ccccceeceverencncnnenne. COM 2.0
— Navigation Equipment, Reporting
Malfunction of.........cccecuevienieiininincnencnns RAC6.3.3
— Readability scale .......cccocveeeriererieieeeeene COM 1.11
— Radiocommunication Regulations.............. COM 1.10
— Radio Navigation Aids.........cceecvecververennne. COM 4.0
— Responsible Authority........ccccecevverencncnenne. COM 1.2
— Satellite VOICE.......coervevveieieicicicceenn COM 1.12.3
— Strength Scale .....cooveeiirieiirieeeeee COM 1.11
— Summary of Services........ccocvevvervrcvennnnen. RAC1.2.3

— Useof MF and ATF ......ccccooeiiiiininininnne RAC4.5.6
— VFR Procedures at Uncontrolled Aerodromes
with MF and ATF areas.......cccccccevevercnene RAC 4.5.7
— VHF Coverage in the NAT Region............ NAT 2.5.2
Community Aerodrome Radio Stations
(CARS) i RAC 1.2.2
Confidential Incident Reporting
— SECURITAS Program........c.ccceeceevveeveennnnne GEN 3.5
Contact and Visual Approaches...........ccccveuennenne. RAC 9.6
Contamination of Aircraft (Frost, Ice or Snow)
— InFlight..cooooooiiiiiinince AIR 2.12.3
— On Ground......c.eceeevininienininenenencene AIR 2.12.2
Continuous Descent Final Approach (CDFA)....... AIR 2.17
Control Transfer
— IFR Units to TOWers ......ccccoecvvvrerencnenennen RAC9.10
Controlled Airports
— Approach Position Reports .......c..ccccceeveuennene RAC9.9
— Arrival Procedures........c.ccocevevvenienieinincnncns RAC 4.4
— Initial Clearance.........c.ccocevvevvevvereeenencnnens RAC4.4.2
— Landing Clearance ........c..coccevevveeeeeencnnens RAC 4423
— Operations on Intersecting Runways......... RAC4.49
— Private Advisory Stations ..........c.cceceerueen. RAC1.2.3
— Sequential Operations............eccevveveereennen. RAC 449
— Simultaneous Operations.............c.cceernenen. RAC 449
— Traffic CircuitS.....coccocevvevereneneneneicieeeneee RACA423
Controlled Airspace........cceceeveveenvereeneereneeeennes RAC2.5
— Area EXtensions .........ccccoceveeeieviircnencncnnens RAC2.7.2
— Clearances
— Leaving or Entering .........ccccocevvenencnnennenne. RAC 8.8
— Control Zones........cocevveveveeeeeenencnienne. RAC2.73
—High Level....cocoovininiiiiiiiinncece .RAC 2.6
—Low Level....coovineniniiiiiiicncncce, .RAC 2.7
— Low Level Airways —LF/MF, VHF/UHF RAC 2.7.1
— Transition ATeas.......c.ccceevevverererenrennenn .RAC 275
— Use of Controlled Airspace by
VFR FIghtS ..o RAC2.5.1
Controlled Flight Into Terrain (CFIT)..................... AIR 2.17
Controlled VFR (CVFR) Procedures.................... RAC 5.6
Conversion Tables.........c.cceererenenienieneeininenenns GEN 1.7.2
CRFT ..ottt AGA 1.1.3, AIR 1.6
Cross Country Instrument Training Flights......... RAC 3.11
Crosswind Landing Limitations
— Light Aircraft.......cccooeeiiininininnneen AIR 2.2
Cruise Climbs and Altitude Reports................... NAT 1.17
Cruising Altitudes and Flight Levels................. RAC23.1

D

Dangerous Goods

— Transportation by Air.......cccceceuen.e. RAC ANNEX 3.0
Dangerous Situations
— Refusal to Work ......ccccoenevieiiiiiiiiincnnns GEN 2.1.2
Date — Time Group.......cceeevevvereeerieseerieeeeieeeeenns GEN 1.5.1
Day Markings of Obstructions..........c.ccocceevveneeneee AGA 6.4
Declared DiStances........c.coeeeeererenenenenenennens AGA 3.10
Decompression Sickness .........ccoccevvvereeeeniveeennnnne. AIR 3.5
Defence — ADIZ (Air Defence
Identification Zone).........c..ceeuue... RAC2.13,39,12.8
— Flight Plans......c.ccccocevinininininincnciceenee RAC3.9
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Departure(s)
— Approach and Alternate Minima................. RAC 9.18
— Non-radar....c..coceeeeveevieneinincnencnesceeene RACA4.1.1
— Procedures — Controlled Airports................ COM 3.8
— RONLY Aircraft.......cccooeeivevineinecennn RAC4.2.12
— Radar....cconiniii RACA4.1.1
Design Eye Reference Point ........cccceccvcevenenenne. .AIR 4.12
Designated Mountainous Regions
in Canada .......coeevevveieeieeeee e RAC Fig. 2.11
Dial-up RCO .....ooiiiiiiiciciciiicccccce RAC1.14
Disorientation ..........coeeerverienieienienieieeeeeeeese s AIR 3.7
Displaced
— Runway Threshold Lighting........................ .AGA 7.9
— Thresholds......cccooevereniniiiiiiiccceeen AGA 35
— Threshold Markings.........cccccveeverervenennnen. .AGA 54.1
DitChing ....coeveverinininineneneeeeeeeee AIR 2.11.2
DME (Distance Measuring Equipment) ............. .COM 4.7
— Intersections, Minimum En-Route
— AItUde. oo RAC8.6.1.1
— Procedures (Holding Patterns).................... RAC 10.8
DME-DME (RHO-RHO) System...........cccc........ COM 5.14
Downed Aircraft Procedures .........c.ccoccveveneneenee. SAR 4.8
Downdraft and Turbulence........c..cccccoeeveerenenncne. AIR 1.5.7
DIUZS i AIR 3.12
Dry Ice — Safety Precautions........c.ccceceeeeueeuennene AIR 3.16
DUATS (Direct User Access Terminal System)
................................................. MET 1.14,RAC 3.4.2
E
ELT (Emergency Locator Transmitter).................. SAR 3.0
— Accidental Transmissions ........c.ccccecceeevennenn SAR 3.7
— CatCGOTICS. .evvenereeeeeieereereeeneeeeeseeeeeseeeeeneeas SAR 3.2
— Downed Aircraft Procedures.........c..cocceuenee SAR 4.8
— Flight Planning
(Supplementary Information).................... RAC 3.16.9
— Installation and Maintenance Requirements......... SAR 3.3
— Operating Instructions (Emergency Use)..... SAR 3.5
— Operating Instructions (Normal Use)........... SAR 3.4
— Schedule of Requirements to Carry an ELT .......... SAR 3.9
— Signal, Maximizing the.........cccoccecerenenennne SAR 3.6
— Testing Procedures..........cccoevevvervenenceiennn. SAR 3.8
Emergency
— Action by the Pilot during Emergency
Conditions ......coeevvevverienienieieieeeieeeeeeeeene .SAR 4.2
— ASSISTANCE. ...ttt SAR 4.0
— Communications and Security........ COM 1.12, RAC 2.13
— Declaring an.........cocoeccevveeveenennee. RAC 6.3.1, SAR 4.1
— Lighting, Aerodrome...........ccccocecvvirercnnenne. AGA 7.17
— Locator Transmitter .........ccccceeceeerercrenennenn SAR 3.0
— Monitoring of Emergency Frequency
121.5 MHZ .o COM 1.12.2
— Procedures, Downed Aircraft....................... SAR 4.8
— Procedures for Signaling Vessels.................. SAR 24
— Radio Frequency Capability ..........cccuc....... .SAR 4.6
— Transponder Alerting.........ccccecevveverenenennns SAR 44

Emergency Equipment
— Flight Planning (Supplementary Information)
................................................................... RAC 3.16.9
— Operations Over Sparsely Settled Areas ..... AIR 2.14
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— Operations Over Water .........ccccoceverenennene AIR 2.11.3
English, Use of in Communications
...................................................................... COM 1.3
En-Route Procedures — VFR.......cccocceinincninene. RACS5.0
Equipment
— COM/NAV ..ot RAC 3.16.4
— RNAV e RAC9.2.2
— Surveillance (SSR) (Canadian and ICAO)......... RAC3.16.4
Evaluation, Aeronautical ............ccccceveevriiereennnennne. AGA 6.3
Examinations, Use of Hand-held Calculators
or Computers for Written.........c.cocceevenennne LRA 3.8
Exhaust PIumes .........ccccocvvvininininininencnee. AlR 4.16.1
Experimental Test Flights, Conduct of................... AIR 4.2
Explosions and Fires........c..cocceevvevevieincncnennenn. AIR 1.3.4
Export of Aircraft.......cccoeovvvevinnincnnicncncnenen LRA 4.7
Eye Reference Point, Design .......c..c.ccoevvenieneeneee. AIR 4.12
Fan Blade Ice Shedding Procedure.................. AIR 2.12.1.1
FANS 1/A ADS WPR....cooiiiiieieeen COM 3.10
Fati@Ue ...ooveeeieieeee et AIR 3.10
FD (Upper Level Wind
and Temperature Forecasts) ..........c.ccoccvuennene. MET 9.0
Final Approach Fix (FAF).....cccocevvvininincnenn. RAC9.19.2
FIR (Flight Information Regions)........... RACFig. 23,24
Fire Extinguishers
— For Use in Aircraft......cccccceveveininicncncnnenn. AIR 14
— TYPES Of ot AIR 1.4.3
Fire Fighting, Aircraft Rescue and (ARFF).......... AGA 8.0
— ARFF Hours of Availability ............ccoon...... AGA 8.2
— Classification System...........cccccerverereereennen. AGA 8.3
— ARFF Standby Request .......ccccvvvevervennennen. AGA 84
— Discreet Communication .........cc.ceccveevenennene AGA 8.5
Fires and EXplosions...........ccceeeveerieeienireeennnnne AIR 1.3.4
Fires, Classification of.............cccceceeevieiiiecreennnn. AIR 1.4.2
First Aid Kits on Privately Owned
and Operated Aircraft........cccceveeveeincencnnens AIR 4.13
Fitness
— Medically Fit .....ccovvveieieieieieeeeee, LRA 192
— Unfit ASSesSment .......c.ccceeeevererencrenennenn LRA 194
Flight Level Allocation Scheme (FLAS),
RVSM . NAT 1.21.2
Flight(s)
— ACTODALIC ..o RAC 1.11
— AFS (Aeronautical Fixed)
— AIrmanship .....ccocceeveviieiei e AIR 1.0
— AUhOTILY e LRA 5.3
— Avoid flight in the vicinity of
exhaust plumes........ccoocoeevevrecierieceneee, AIR 4.16.1
— Definitions flight experience.........c..cccceueuee LRA 1.5
— Experimental Test ........ccccecevverenenirinenennns AIR 4.2
— Fuel Requirements ..........ccccoceevvrveniennennnne RAC 3.13
— Fuel, Sufficient Amount,
IFR/VFR Flights......ccccocevvnennnne. RAC3.13.1,3.13.2
— INRaIMN. oo AIR 2.5
— Information Regions (FIR) ....RAC Fig.2.3, RAC 2.4
— Information Service .......c..ccceuveene... RAC1.1.1,11.2
— THNEraries .......coceveeoieieeeinirrceencrcscene RAC 3.6

— Itinerary form, Composite IFR/VFR/
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IFR Sample.......ccoevvvieeienieienieieeieee RAC Fig. 3.1
— Miilitary Flight Advisory Unit (MFAU)......RAC 1.1.6
— Mountainous Regions ................ RAC 2.12, AIR 2.13
— Operations — Airmanship..........c.ccoeervenennen. AIR 2.0
— Operations in Volcanic Ash...........cccccoeeeeee. AIR 2.6
— Operations in Winter..........coccoecvecvervevennenne AIR 2.12
— Operations — Mountainous Regions

.................................................... RAC 2.12, AIR 2.13
— Operations on Water ..........cccceeveveeeeeneereeene. AIR 2.11
— Other Information .........ccccoccoevenencnennnne RAC 3.16.8
— Permit..c.cccevininininini LRA 534
— Planning ......ccccecevvevencnnenne. RAC 3.0, 12.54,SAR 2.0
— PriOTItY cveeeeeeceeceeee e .RAC 1.8
— Temporary Restrictions — Forest Fires....... RAC29.2
— Time / Air TIMe «..oovevveiiiiicicicccercnceeenne AIR 4.1
— Transoceanic, General Aviation Aircraft ............. NAT 1.2

Flight Plan/Itinerary

— Aerodrome, Departure and Time............. RAC3.16.5

— Aerodrome, Destination, Total Estimated
Elapsed Time, SAR Time (Canadian only)

and Alternate Aerodrome(s)...........eeueenee.. RAC 3.16.7
— Aircraft Identification.........c..ccccecevenennene RAC 3.16.1
— Alternate Aerodrome for I[FR Flight............ RAC 3.14
— Canadian .......coceceverininienineee RAC3.15.2
— Changes to the Information ...........ccceveueeee. RAC37
— ClOSING .eeeieiieiieieeeeee e RAC 3.12
— Closing of a Flight Plan or Flight Itinerary

Prior to Landing ..........cccoeevevveieniveinnnnn, RAC 3.12.2
— Composite, VFR and IFR ........c...ccccvenrnnnee. RAC 338
— Contents.......oeviviniiniiiiiie e RAC3.16
— Cross Country Instrument Training Flights......... RAC 3.11
— Cruising Speed, Altitude/Level

and Route.......c.ocovveiniininieicceen RAC 3.16.6
— Defence VFR (DVFR) and Defence

Flight Itineraries.........coccoevevverienieieieincenens RAC 3.9
— Equipment (Canadian and ICAO)............. RAC3.16.4
— Filing (CAR 602.75) c..ccocoveviiiiiiininencnnns RAC 3.6.2
— Flight Rules and Type of Flight ................ RAC3.16.2
— Flights Along or Outside Designated

ATS ROULES ..o RAC 3.16.6
— Forms, Completion of ..........cccccevveiennnnnen. .RAC 3.15
— Fuel Requirements ...........cccoocvevvrveniennennen. RAC 3.13
— Fuel, Sufficient Amount, IFR/VFR Flights

....................................................... RAC3.13.1,3.13.2
— ICAO oo RAC 3.15.3, Fig. 3.2
— TFRu e RAC3.15
— IFR Flight Plan.....c..ccccoovveninincninincnenne RAC3.7.2
— Intermediate StoOpS .....c.cccvevverierircierreieene RAC 3.10

—Number and Type of Aircraft

and Wake Turbulence Category................ RAC 3.16.3
— Other Information .........cc.coccocevenenenennnn RAC3.16.8
— Opening a VFR Flight Plan

or Flight Itinerary......c.ccocceevevveciviencnenncnn RAC3.64
— Requirements — Flights Between Canada

and a Foreign State..........ccccovvvevivnveiennnnne, RAC3.6.3
— Sample — Composite IFR/VFR/ IFR
— Flight Itinerary ........ccocceeveeveniecveneennne, RAC Fig. 3.1
— IFR (ICAO)..c.coiviririninineeecee RAC Fig. 3.2
— VFR e RAC Fig. 3.3

— Type of Flight and Flight Rules ................ RAC3.16.2
— VFR Flight Plan or Flight Itinerary ............ RAC3.71
Flight Operations...........ccceeeveeieenenenenicncnenennens AIR 2.0
— AtNIght...ccoiiiii e .AIR 2.16
Flight PIanning ........ccccceevvvvnininincnencneneeene. RAC3.0
Flying Low, Hazards of .........ccccccevninincnincncnns AIR 2.4
Forecast
— Aerodrome Forecasts from AWOS Sites ...... MET 7.5
— Area (GFA) ..cocovriiirincc MET 4.0
— Aviation, Abbreviations ..............cccceeeun... .MET 14.0
— Charts (PROG) .....ccccoveveneninincncnccene MET 11.2
— Significant Weather Prognostic Charts
— CMC it MET 12.1
— RAFC .o MET 12.2
— TAF (Aerodrome)..........cceceevuvecveneervenrennenens MET 7.0
— Upper Level Charts — PROG............... MET 11.0, 11.2
— Upper Level Wind and Temperature (FD)
.............................................................. MET 1.1.3, 9.0
— Winds and Temperatures Aloft Network,

Canadian ........cceceeerereneniene e MET 9.1
French, Use of in Communications...................... COM 1.3
Frequency

— Mandatory (MF), Use of .................. RAC4.54,4.5.6
— Monitoring 126.7 MHz ........cccooenininininne RACS.1
— Release from Tower.........cccceceverencrenecnne. .RAC4.29
FSS (Flight Service Stations) .........cccccceecevcnnenne. RAC3.4.1
Fuels
— Anti-icing Additives......c..coceeeverenenenennens AIR 1.3.3
— AVIBHON . AIR 1.3
— DUmMpIng.......cccccvevevieeieieieeeee e RAC6.34
— Fires and Explosions .........c.cccevvvrvenivenennen. AIR 1.3.4
— Grades ...cccooeveeeneninice e AIR 1.3.1
— Handling.......ccocovevvevieciniiieeeceeeee AIR 1.3.2
— Minimum Fuel Advisory .........cccocvvvennee. RAC 1.8.2
— Requirements ..........cceceeveveerienencienennenns RAC 3.13
— Sufficient Amount, IFR/VFR Flights
....................................................... RAC3.13.1,3.13.2
Fuel and Oil Weights.........cccoevvevienieieeieieee, RAC3.5.2
G
Gander Radio.........coceverinienencniciiicicincncn, NAT 2.5.1
Geographic Reference/Coordinates ................... GEN 14.2
Glassy Water and Landing Seaplanes................. AIR 2.114
Global Navigation Satellite System (GNSS)..COM 5.1, 5.2
— Approach Procedures.......c..cccceceveruenennenn COM 54.2
— Approach Procedures with Barometric Vertical
Navigation (baro-VNAV).....ccccoceveeveens COM 54.2.4
— Approach Procedures with
Vertical Guidance (APV).......cccevvvveeenen. COM 54.2
— Approaches at
Alternate Aerodromes.................... COM 5.9,59.1,59.2
— Avionics Databases .........c..coceverveneniennen COM 3.15.8
— Augmentation Systems
(ABAS, SBAS, GBAS) ...cceovvvreieieene COM 5.3
— GNSS Vulnerability
— Interference, Anomaly Reporting............ COM 5.10
— NOTAMS..c.ooiiiiiiieieieeeree e COM 5.5.2
— Properuse of ......ccoeveeiiiiiieee COM 5.11
— User Comments...........coceeeereenenienieneennenns COM 5.12
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Glossary of Aeronautical Terms........c.cccceceevercnene GEN 5.1
Graphic Area Forecast (GFA)........cccccoovvevevienennes MET 4.0
Gross Navigation Errors, Monitoring of ........... NAT 1.20.7
Ground-to-Air Signals.........cccevervenerrenennennen. SAR 4.8.1
H
Hang Glider Operations .........c.cccceeeeeeercrcnnenne. . AIR 4.15
Health and Safety Program, Transport Canada
Aviation Occupational (A-OH&S)................ GEN 2.1
Heaters, Portable Combustion — Danger of............. AIR 3.3
Helicopter Operations.........c..ceceeverervenvennene .RAC4.5.3,4.6
— At Controlled Airports........cccoeeveeeerveveerenennn. RAC 4.6
— Takeoff, Landing and Safety Areas............ AGA 3.12
= VOTHICES .eeveveviieieieieieecceieeesc e AIR 29
HElPOTLS ..ot AGA 5.5
— Arrival and Departure Hover Area ................... AGA 3.13
— Lighting..c.cccevviienininiiinenenececeee AGA 7.16
— Markers and Markings........... AGA 5.5.1,5.5.2,5.5.3,
...................................................... 54,5.5.5,55.6,5.6
High Altimeter Settings ........ccccocevevenerenennennns AIR 1.5.9
High Altitude Flight in Aircraft with
Unpressurized Cabins ..........cocevevvenieevenenne AIR 34
High Intensity Runway Operations (HIRO) .... RAC 4.4.10
Hijack (Unlawful Interference).........c.cccceenenee. RAC 1.9.8
Holding
— Clearance........cccecevererenenenieneneneneseeene RAC 10.2
— DME Procedures........ccccocevveieiecnenenennns RAC 10.8
— Pattern, Entry Procedures........c..cccoeneee. RAC 10.5
— Pattern, Non-Standard .............cccocoveenneenn. .RAC 104
— Pattern, Speed Limitations, DME Procedures,
Shuttle Procedure....................... RAC 10.7, 10.8, 10.9
— Pattern, Standard..........c..cceeevveiiiiiiennnnn. RAC 10.3
— Pattern, TIMing .........cccoevvevercvenerciereeienens RAC 10.6
— Patterns Depicted on En Route
and Terminal Charts.........ccocccvecveercnennnn. RAC 10.10
— Positions, TaXi......cccceeevvereeireeeecrieeeereee e RAC4.2.6
— Procedures
—IFR e RAC 10.0
= VFR e RAC4.4.2
— Speed Limitations ..........cceceeeeerercvereennennens RAC 10.7
Hover
— Approach and Take-Off Direction
Markings .......cceeveevereeierieeeiee e AGA 5.5.6
= TaXT ittt RAC4.6
— Hydroplaning...........ccecceevevercienesiiennenenens AIR 1.6.5
Hyperventilation.........c.cccccceeeveneniniencninencnnens AIR 3.2.2
Hypothermia and Hyperthermia.......c..c..ccccoenenee. AIR 3.17
HyPoXia .o.ooviriirieienieiciciciecescceese e AIR 3.2.1
I
ICAO
— Applicable ICAO and WMO Documents............ MET 1.1.7
ICAO Flight Plan Form, Sample .................... RAC Fig. 3.2
ICAO Type A Charts.....c.ccceeevevereneneneniennenn MAP 4.2.1
Ice Control and Snow Removal.........c.ccccceuennenee. AGA 1.14
Ice
— Aircraft Contamination on the Ground,
and in Flight .........ocooovivininnn, AIR 2.12.2,2.12.3
— Accumulation.......c..coceeerenenieiienieieineeens MET 2.4

Types of IC€ ...couvvuieiniiiriiircrcrcce AIR 2.12.3.1
Aerodynamic Effects of Airborne Icing........ AIR 2.12.3.2
ROIL UPSCL..ceveieieiiciee e AIR 2.12.3.3
Advance Notice of Intent ..........ccccoeeveeenneneee RAC9.5
Air Traffic Control Clearance............c..c....... RAC 6.1
Aircraft Categories........cuevvereeriereeerienieenenns RAC9.21
Altitude Reports........cceevveveviervenenieieeieene RAC 8.3
Application of Takeoff Minima................. RAC9.19.1
Approach Ban..........coccoceveninincncncncnenn RAC 9.19.2
Approach Clearance.........c..coceeverveneevernennenne. RAC9.3
Approach Position Reports —

Controlled AIrports........cceevvevveeeerveseeieneeeenne RAC99
Arrival Procedures........c.ccoevvevienieieienncnnns RAC 9.0
Uncontrolled Aerodromes/Airspace .......... RAC9.12,9.13
ATC Assignment of Altitudes...........ccceeee. RAC 8.6
CArCling.....ecvveieeiieieeieieee e RAC9.23
Procedures......cccceeverineneninieneneneeiene RAC9.24
Clearance with VFR Restrictions.............. RAC6.2.1
Clearances ........cocceevereruenienenienrenieneeeeeenene RAC 74
Clearances — Leaving or Entering

Controlled Airspace ........cccecveveeeveneerevereennnene RAC 8.8
Climb or Descent .........cccceeveneeveieiecnennnn RAC 8.4
Contact and Visual Approaches.................... RAC 9.6
Corrections for Temperature........ RAC9.17.1, Fig. 9.1
Cross Country Training Flight..................... RAC 3.11
Departure, Approach and

Alternate Minima.......c.ccoeevecveeecnencncnenne RAC9.18
Departure Procedures ..........cceevevvevieneennnnne RAC 7.0
Departure from Uncontrolled Aerodromes .......... RAC 79
Descent Out of Controlled Airspace............. RAC94
DME Holding Procedures............cccouvnnee.e. RAC 10.8
Emergencies and Equipment Failures........... RAC 6.3
En Route Procedures..........c.ccoevenencnienienene RAC 8.0
En Route — Uncontrolled Aerodromes

(Class—"“G” AIrSPace)......cceccvevvervreruereveruenes RAC 8.10
Flight — Two-Way Communications Failure ...... RAC 6.3.2
Flight Plan .......cccoeoiviiniiiieeeeecnne RAC3.7.2
Flight Plan — Completion of ...........c....c..... RAC3.15
Flight, “1 000-Ft-0n-Top” ......cccecvrerrererreruenne RAC 8.7
Flights in VMC ....cooiviiiiieeeeeeee RAC6.2
General .....coooieieerinnire e RAC 6.0
Holding Clearance...........ccccceeeverveeerrennne. RAC 10.2
Holding Entry Procedures ..........c..c.ccoueuee. RAC 10.5
Holding Pattern, Speed Limitations ........... RAC 10.7
Holding Pattern, Timing.......c..ccccocevvenuennen. RAC 10.6
Holding Procedures.........cccccoeevveieierrennnne. RAC 10.0
ILS, Category Il Minima.......c..c.ccecervennenne. RAC9.18.1
Initial Contact at Uncontrolled

ACTOATOMES ...t RACO.11
Initial Contact with Tower ...................... RAC 7.3,9.9
Instrument Procedures, Development of ...... RAC 6.6
Landing Minima .......cc.ceccecevvenencnencnnennes RAC 9.19.3
Mach Number................... RAC 8.3.1, 12.1, NAT 1.12
Minimum Altitudes..........ccooerverervenienienene RAC 8.5
Missed Approach Procedures............cc.c..... RAC 9.26
Missed Approach Procedures — Visual....... RAC 9.25

Noise Abatement Procedures — Departure ... RAC 7.6
Non-Standard Holding Pattern ................... RAC 104
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— Obstacle and Terrain Clearance................... .RAC 7.7
— Outbound Report.........cccevvveieniieienieiennne RAC9.14
— PAR (Precision Radar Approaches)
.................................................... COM 7.1, RAC 9.8.4
— Position Reports.........ccecveveviecieneecieneeene. RAC 8.1
— Preferred Routes.........ccecevirinencncncnnnn. RAC 3.16.6
— Preferred IFR Routes (Including RNAV)........ RAC 1243
— Procedure Altitudes ........ccceceecererencncnnenne. RAC9.17
— Procedures — Uncontrolled Aerodromes/Airspace
............................................................ RAC4.5.2,9.14
— Published Holding Patterns........................ RAC 10.10
— Radar ArrivalS......cocooeveneninciiiniicieecs RAC9.7
— Release from Tower Frequency..................... RAC 7.8
— Remote Altimeter Setting ............c.cccene... RAC9.17.2
— Reporting of Equipment Malfunction ....... RAC6.3.3
— Reporting Procedures
— Uncontrolled Aerodrome ..........c.ccoevueuennee RAC9.12
— Required Visual Reference. ...........c......... RAC 9.19.3
— Runway Visual Range (RVR)..................... RAC 9.20
— Separation..........ccceeceereecierieieeiee e RAC 6.4
— Shuttle Procedure..........coceverenenenenenennne RAC 10.9
— Simultaneous Approaches............cccccvruvennen. RAC 9.27
— Speed Adjustment — Radar Controlled Aircraft
.................................................................... RAC9.8.3
— Standard Holding Pattern.............cccceeueeee. RAC 10.3
— Standard Instrument Departure (SID).......... RAC 7.5
— Standard Terminal Arrival (STAR).............. RAC9.2
— Straight-in Approach.........ccccceevecvervevennnnne. RAC9.15
— Straight-in Landing Minima........c..c.ccceee. RAC 9.22
— True Airspeed (TAS) cooeveveeieeieeeee. RAC8.2.2
— Uncontrolled Airspace .........ccoeeverevevenennnen. .RAC9.13
— Visual Approach.........ccccovvvevinienvreenne. .RAC9.6.2
ILS (Instrument Landing Systems)..................... COM 4.11
— Automatic Landing (Autoland) Operations
.................................................................. COM 4.11.7
LG 1 (57:40) § (1RSI COM 4.11.5
— Glide Path.......cooeoeveineirciieeeceee, COM 4.11.2
— Localizer .....cocoovevenininieicicicccee COM 4.11.1
— Minima, Category Il .......ccocvrvenivriennnnne. RAC9.18.1
Importation of
— Aircraft into Canada .........ccccceeeeevveceenirennnnne. LRA 4.6
Index
— Aerodrome Obstacle Charts
— ICAO TYPE Ao MAP 4.2.1

— Legislation — Canadian Aviation Regulations GEN 5.3
Information

— SIGNS cuiteiieiie ettt AGA 5.8.2
— Survival AdViSOrY....ccceeevvevveieniieieene AIR ANNEX
— Weather .......cocoevininininninccccceee MET 3.0
Initial Contact........cc.ooeevvevevieeeeiiriieeeeeeeneean RAC44.1,99
INMARSAT .ot COM 1.12.3
Interception — Procedures.............. SAR 4.7 SCHEDULE I
— Visual Signals for Use in the Event of
.............................................. SAR 4.7 SCHEDULE II
Intermediate Approach..........ccccoecveveenveneereeneenen. RAC9.16
Intermediate StOPS.......ccverveeverieeiieriieieeeeee e .RAC 3.10
International Civil Aviation Organization (ICAO)
— Definitions......ccccoveverenienenieieiccecnencene AGA 1.2.1
— Documents ........ccceecveeeeciinieniiniieniieneenne AGA 1.1.2

International Flights

— Charts .cc.ooeveeieieeeceee e MAP 5.0
— HF Air-Ground Frequencies, Use of General
Purpose VHF, in Lieu of ...........ccoevrrrennnnen. COM 1.4

Internet address (Transport Canada Home Page)... LRA 5.7
Instrument

— Flight Rules — General .......c..c.ccocevenininennne RAC 6.0
— Flight Test (IFT).ccceoveniiiiiiiccinncnceee, COM 94
— Rating Minima.......ccccoceevevenininencnene. RAC Fig. 9.2
Insurance
— Liability .ooveeeeieieieieiee e LRA 4.8
Interference with Aircraft Navigational Equipment
...................................................................... COM 4.4
Intersecting Runways, Operations on................ RAC4.49
J
Jet and Propeller Blast Danger..........c.ccoccoevvenenee. AIR 1.7
L
Landing, Automatic, Operations...............cceev.... AIR 2.15
Landing Distance Available (LDA)..................... AGA 3.10
Landing Lights, Collision Avoidance.........c.......... AIR 4.5
Landing Minima......c..cccceceverenenenenenieneeneene. RAC9.19.3
Legislative Index
— Canadian Aviation Regulations...................... GEN 5.3
Licences
— Airline Transport........ccceceeveeceenercvereernennens LRA 1.7.4
— Commercial Pilot .......ccccocevirincninincncnns LRA 1.7.3
— Differences with ICAO Standards................. LRA 1.8
— Flight ENngineer........ccccocvvevininenenencnennne LRA 1.7.6
— Medical Examination Requirements ............ LRA 22
— MUlti-CTEW....oueiuiriiiiriiriineneeieecsesceene LRA 175
— Pilot e LRA 1.7.1
— Private Pilot.......ccccocvinninininininicene LRA 172
— Recency Requirements ..........cccocevenennennene LRA 1.7.2
— Reinstatement of
Suspended Licence.........ccoocvevvereeienieiiennnnns LRA 1.11
Licensing
— Flight Crew Licensing
AdmInistration ........coceeeveereecveceeeeenienenennes LRA 1.14
— Flight Crew
Conversion Agreement between Canada
and the United States .........ccccoceeevvencrenenne. LRA 1.13
— Flight Crew Licensing.........c.ccocevereveereneneee LRA 1.0
— Licensing and Registration of Aircraft......... LRA 45
Life-Saving Equipment for Aircraft
Operating Over Water........c.cccecveeeenennnn AIR 2.11.3
Light Aircraft
— Crosswind Landing Limitations .................... AIR 2.2
Lighting
— Aerodrome........cccoeeuereireincineeeeeeene AGA 7.0
— APPIoach .....ccccecevevinininineneeeeee AGA 75
— Approach/Take-Off Direction ................. AGA 7.16.2
— Displaced Runway Threshold....................... AGA 79
— Emergency....ccccoocvevieniiiiiiiniinieneeeee AGA 7.17
— Heliport c..ocvvveeiieieeeeeee e AGA 7.16
— Low Intensity Approach (LIAL)................ AGA 7.5.1
— Medium Intensity Approach Lighting
System (MALS) ..ccooeiviiiieiinnencnenen AGA 75.1
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— Medium Intensity Approach, System with Sequenced
Flashing Lights (MALSF) ....ccccocevvininennne AGA 75.1
— Medium Intensity Approach Lighting
and Runway Alignment

Indicator Lights (MALSR) .....cccccevvvieinns AGA 7.5.1

— NIght e AGA 73

— Non-Precison Approach Runways............. AGA 75.1

— ODSIUCHIONS ..ot AGA 6.0
— Omnidirectional Approach (ODALS)........ AGA 7.5.1

— Rapid-Exit Taxiway.......ccceoveveeererercnennenn AGA 7.12

— RUNWAY...oooiiiiiiiiii e AGA 7.8

— Runway Centre Line ..........ccceevrevervenennen. .AGA 7.10

— Runway Touchdown Zone........c..c.ccoervenneee. AGA 7.11

— Simplified Short Approach Lighting System with
Runway Alignement Indicator Lights

(SSALR) .o AGA 7.5.2
— TaXIWAY eeeveeveeeieieeieie e AGA 7.13
— Unserviceable AT€a.......c.ccccecevevererenenenncns AGA 74
Lights
— Approach and Take-Off Direction Lights . AGA 7.16.2
— Runway Edge Lights.........cccccoevrvininninnnen. AGA 7.8.1
— Runway Threshold End Lights .................. AGA 7.8.2
— Use of Landing Lights — Collision Avoidance. AIR 4.5
— Use of Strobe.....ccoccveceeirerinininincncceae AIR 4.6
Lights, Runway Identification (RILS) ................ AGA 77.1
Limited Weather Information Systems (LWIS)
........................................................... MET 1.1.5,1.2.4
LocaliZer...co.ooueiiieiiieiciiiiecccccceecc e COM 4.11.1
Logging Operations.........c.ccoevvevvereeieneeecnennen. AIR 24.2
Low
— Level Controlled Airspace..........ccceevrveeennen. RAC 2.7
— Level Wind Shear........ccccoeveviiiiiinninennenn AIR 2.8
— FIYING oot AIR 2.4
— Flying near power lines........cccocevcevcncncnnns AIR 2.4.
— visibility operations plan (LVOP) ................. RAC 1.7
M
Mach Number
— Clearances and Reports.........cccceeevereervenennen. RAC 8.2
— Adherence t0 ........coevereveerienieicieecceeeens NAT 1.12
— True Airspeed (TAS) OF ..eoevvevevveienee, NAT 1.6.2
Maintenance Requirements
— For Canadian Registered Aircraft................. LRA 5.6
— Aircraft used in Dual Role Operations...... LRA 5.6.2
Maintenance Certificate.........cc.cecevvercrenenennns LRA 54
Major Errors in Altimeter.............. RAC Fig. 9.1, AIR 1.5.4
Mandatory Frequency (MF), Use of ........ RAC4.54,4.5.6
Mandatory Instruction Signs........c.ccocevverenuenenee AGA 5.8.3
Manned Free Balloon Operations...............cuu..... AIR 4.7
Manoeuvring Area, Visual........ccccecevvencnicncnnns RAC 9.25
MANOT (Missing Aircraft Notice)......... SAR 2.3 Markers
— Aerodrome Boundary ..........ccocceeeieniriennnnnnn. AGA 5.1
— Retroflective......ccccoereniecieinicninincncrce AGA 7.19
— Seaplane DockK.........cccvrvevirienieiereeieeennn AGA 53
— SHOTC...cuiriiieieieieecetee e AGA 6.7
— Takeoff or Landing Area Boundary............. AGA 5.1
Markings
— ACTOAIOME. ...c..eeeneenieiiiciicicceiceese e AGA 5.1
— Approach and Take-Off ..........ccccoevinenne AGA 5.5.6

— APPUILENANCES ....eeeerieniieiiieiieeieeiee e AGA 6.6
— Aecronautical Evaluation............c.ccoevrevennnnnen. AGA 6.3
— ATTOWS. ittt AGA 54.1
— Cable Spans.......ccceecveveveiereeeereeeeeeneen AGA 6.2,6.7
— ClOSEA....covieieieriiieieiecteceee e AGA 5.6
— Day Marking ........ccceevevevvecienieiene e AGA 64
— Displaced Threshold ..........ccccoceverinenennne AGA 54.1
— Helicopter Safety Area Markers................ AGA 5.5.2
— HeliportS.....cooveveeieeieieeieeeee e AGA 5.5
— Heliport Identification........c..ccccoccverenennene AGA 553
— Heliport Takeoff and Landing Area Marking
.................................................................... AGA 5.5.1
— Holding.....cocoveieieieieee e AGA 543
— Hover Area.......cccoeceevieceiniivcncencncccnen. AGA 554
—  ODbStIUCHION..c..eviieieicieietcceieeeeeecsiese e AGA 6.0
— Power Line Crossings...........cceeveevereeecvereennnnn AGA 6.7
— Preferred Approach and Departure Path ... AGA 5.5.6
— RUNWAY...c.ooiiiiiiiii e AGA 54
— Standards........coceeeveniniee AGA 6.2
— Taxiway Exit and Holding ..........c.ccccceuenee AGA 54.3
— Unserviceable Area.......ccccveeeerveciereeceeneeennn. AGA 5.7
Marshalling Signals.......c.ccccocevveneniinininieninenennens AIR 1.8
Measurement, Units of ..........cccceeeviiiiviieeenneeene. GEN 14
MEDEVAC — Call Signs .....cccccoevverveierrennnne. COM 19.14
Medical
— Aeromedical Factors .........ccccceeevevercveniernennen. AIR 3.2
— Assessment Process .......cocceeveeeveeeneeniieeneene LRA 2.1
— Aviation Medical Review Board................... LRA 24
— Examination Requirements................coo...... LRA 2.2
— Fitness for Permits and Licences .................. LRA 19
— Periodic Medical Exam Categories 1,2 3
Medically Fit ......ccccevierieieieieceeeeee e LRA 23
— Unfit ASSESSMENt .....ccevvveeereeieiieierieeieeennnn LRA 2.5
Medical Information............cceevevervecveneeceeneennne. AIR 3.0
— AlCOhO] ..o AIR 3.11
— ANESthetiCS....oovvvieieiieiereiec e AIR 3.13
— Blood Donation ...........ceceeveeeniecienesieneennn. AlIR 3.14
— Carbon Monoxide..........cceeevevervenereeniennnns AIR3.2.3
— Decompression Sickness..........cccccevververevennen. AIR 3.5
— Disorientation.........cccecveeveeeeerieseenieseesiesnenens AIR 3.7
— DIUZS eeeieeiiee e AIR 3.12
— Dry Ice — Safety Precautions .........c..cccceueuee AIR 3.16
— Fatigue...coooeoeeieeeieeeeee e AIR 3.10
— follow-up procedures after an in-flight illumination
.................................................................... AIR 4.15.5
— General Health .........cccooovviiiiiiiieeee AIR 3.1
— High Altitude Flight in Aircraft with
Unpressurized Cabin...........ccocveevervecieneeneenne AIR 34
— Hyperventilation ..........ccccoevevivvinccncnennnn AIR 3.2.2
— Hypothermia and Hyperthermia................... AIR 3.17
— HYypOXia ..oooieoiieieiieieeeeeeeee e AIR 3.2.1
— Mandatory Medical Reporting .................... AIR 3.1.1
— Middle Ear and Sinus Discomfort or Pain..... AIR 3.8
— Portable Combustion Heaters, Potential
Hazard of .....c.cocovivieiiiiiinnccce AIR 33
— Pregnancy.....ccccevceenieniiiinieeeeeeeeeeee AIR 3.15
— Scuba DivINg......ccoecerverieniieierieie e AIR 3.6
= VISION ettt AIR 3.7

Meteorological / Meteorology
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— Abbreviations, Significant Weather............ MET 12.1
— AIRMET ..o MET 1.1.3, 1.3.4, 1.3.6, 5.0
— Authority, Areas of Responsibility ............ MET 1.1.1
— Automated Reports
— OtheT ..ot MET 8.6
— Reports from Other Non-aviation Autostations

....................................................................... MET 8.6
— Voice Generator Module (VGM)................... MET 8.6
— Auviation Forecasts, Abbreviations.............. MET 14.0
— Aviation Weather Briefing Service

(AWBS) .ottt MET 1.1.3
— Aviation Weather Information Service

(AWWS) oo MET 1.1.3
— Aviation Weather Reports...................... MET 3.2, 8.0
— Aviation Weather Services.......c...cocenuene.. MET 1.1.3
— AWOS (Automated Weather Observation

N 153 1 1) PSR MET 8.5
— Canadian Forecast Winds and Temperatures

Aloft Network ......coevvevenenenicienicicicceceens MET 9.1
— Canadian Meteorological Centre (CMC).... MET 12.1
— Canadian Weather Information........... MET 1.3.5,3.0
— Charts and Forecasts ..........ccoceevevvereeinencnncns MET 1.3
— Clear Air Turbulence (CAT), Avoidance of

...................................................... MET 2.2, AIR 2.10
— Coastal Weather .........ccccoeveevivciicnicncncnnns MET 1.3.5
— Differences with ICAO Annex-3 ............... MET 1.1.8
— GFA (Area Forecast) .................. MET 1.1.3,1.3.6,4.0
— Forecasts and Charts........c.cccecevcerenencnennen. MET 1.3
— Ice Accumulation ..........cceveevveveieceincncnnns MET 2.4
— Locations — Aerodrome Forecast.................. MET 7.1
— METAR (Aerodrome Routine Meteorological

RePOTIt)...coveneiriiiiicicicieccccie MET 1.2.1,3.2, 8.0
— Observations and Reports..........ccceevvevennenne. MET 1.2
— Pilot Report (PIREP)

......................... MET 1.1.3, 1.1.6, 2.0, 2.2.1, RAC1.1.3
— Report (AIREP)......ccooevenenee. MET 1.1.6, NAT 1.14
— Reports, Forecasts and Charts................ MET 3.1, 3.2
— Responsibility......ccccceeveviecienieeiereeieeeen. MET 1.1.1
— Services Available.........ccccoececirininincnnns MET 1.1.2
— SIGMET ...ooiiiiiniicieceeececee MET 1.1.3, 6.0
— SPECI (Special Weather Reports)

...................................................... MET 1.2.1, 8.4, 8.5
— Special VFR Weather Minima............... RAC Fig. 2.8
— Surface Weather Maps..........ccocvvvevivenenen. MET 10.0
— Symbols
— Significant Weather..........c.ccoevenenenenennne MET 12.1
— Surface Weather Maps..........ccocvvvevevrnnenen. MET 10.0
— TAF (Aerodrome Forecast)................... MET 1.1.3, 7.0
— Turbulence Reporting Criteria Table.......... MET 2.2.2
— Upper Level Charts, analysed (ANAL)...... MET 11.1
— Upper Level Wind and Temperature

Forecasts......coooeeeeeevinieeiieeiieeeeee MET 1.3.7,9.0
— VOLMET ..ccooiviinininincnecne NAT 2.2, MET 1.4
— Weather Charts........c.ccocevenenieiienienceincncnns MET 3.3
— Weather Observing Systems ......... MET 3.2,3.3, 1.1.5

— Weather Radar ..........ccc.ooooevvveennnn. COM 7.1, MET 1.3.9
— Wind Shear.....c.coovcevininininincncncceeee MET 2.3
Middle Ear and Sinus Discomfort or Pain.............. AIR 3.8
Military
— Arrester Cables .......ccocevevenirinieneneneene AGA 9.2
— Flight Advisory Unit (MFAU).......c..cc.c...... RAC 1.1.6
— Radar Assistance (Canadian Forces) ......... RAC 1.5.7
Minima
— Application of.......cccccevvevieininininnrceee, RAC9.19
— CAICliNG...oeieieiieeeeee e RAC9.23
— Departure, Approach and Alternate ............ RAC9.18
— Straight-in Landing.......c..c.ccocevvenenincnenns RAC 9.22
Minimum
— Altitudes — Overflying Aerodromes............. RACS.5
— Altitudes — VFR ...c.occoviiiniiiiccee RAC 5.4
— En-Route Altitudes (MEA)........cccccveneneee RAC 8.6.1
— Fuel AdVISOTY....ccevvvrieriiiieieeieeeeieeieeene RAC 1.8.2
— Holding Altitude (MHA) .....cccoveirieienenn RAC 10.7
— IFR Altitudes.....c.ccceoeverenencnincnennne RAC 8.6, 8.7.1
— Geographic Area Safe Altitude (GASA).....RAC 8.7.1
— Obstruction Clearance Altitude (MOCA)
............................................................. RAC 8.5, 8.6.1
— Sector Altitude (MSA).....cccos veverrrieieennne RAC924
Minimum Navigation Performance Specifications
(MNPS) .o, NAT 1.10
— Certification ........ceceverenvenenienieieeeceeeenne NAT 1.6.5

— Navigation Errors, Monitoring of Gross...NAT 1.20.7
— North Atlantic (NAT) MNPS Operations COM 3.15.11

Missed Approach

— From a Circling Procedure..........cccceevenene RAC 9.25

— Procedures.......ccoeveviiinininicnin RAC 9.26
Monitoring Emergency Frequency 121.5 MHzCOM 1.12.2
Morning and Evening Civil Twilight Charts ..... GEN 1.5.2
Morse Code and the Phonetic Alphabet............... COM 1.5
Mountainous

— Areas, Flight Operations in.........cccocceeennne. AIR 2.13

— Regions.....cccccevveeinenicnincncnns RAC 2.12, Fig. 2.12
NAR (North American Routes) ......c..c.ccoeveenuenneee. NAT 1.3
National Harbours Board Act........c.cccccceeruennee AIR 2.11.1
Nationality and Registration Marks...... GEN 1.6, LRA 4.3
NAV CANADA

— Regions — Addresses, Facsimile

and Telephone Numbers............cccccveernnenne. GEN 1.1.2

NAVAID

— DME (Distance Measuring Equipment)...... COM 4.7

— LOC (Localizer)......cccoevverveerenireieniienenne COM 4.11.1

— NDB (Non-Directional Beacon)............... COM 4.11.3

— Radio Navigation Aids.........cceevvververennnne. COM 4.0

— TACAN (Tactical Air Navigation)............... COM 4.8

— VDF (VHF Direction Finding System)

..................................... COM 4.10, RAC 1.6, SAR 4.3

— VOR (VHF Omnidirectional Range)........... COM 4.5

— VORTAC (VOR and TACAN).....cccocevvrunee COM 4.9

— Navigation Aids

— Accuracy, Availability and Integrity of ....... COM 4.2

— Pilot Reporting of Abnormal Operation of.. COM 4.3
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Navigation System
GNSS (Global Navigation Satellite System)

................................................................ COM5.1,5.2
— GPS (Global Positioning System) ............ .COM 5.2.1
— NDB (Non-Directional Beacon).................. COM 4.6
— VOR/DME (RHO-THETA).....cccccvvveurnene. COM 5.14
Night Lighting .......ecooeerieineinieinereeeeicee AGA 7.3
Night, Flight Operations at.........c.ccccccceceeervenennen. AIR 2.16
Noise
— Abatement ..........cccoeeeeviiieiiiiieiieeenn. RAC4.1.2,7.6
— Preferential Runways.........ccoeee..e. RAC4.1.3,7.6.2
Non-Directional Beacon (NDB)....................... COM 4.11.3
NORDO/RONLY.......covveeriinnne RAC4.2.10,4.2.12,4.4.5,
.......................................................... 44.6,4.5.7,45.8
North American Routes (NAR) ......ccoocvvveviiennnen. NAT 1.3
North Atlantic
— Clearances .........coeeuevueneereeieeeneeieeneeesennes .NAT 1.8
— Documents and Guidance Material ............ NAT 1.1.2
— Domestic Clearances..........c..cocceereenenuennene NAT 1.8.2
— Flight Planning Procedures.........c.cccceceenenne. NAT 1.6.
— Flight Rules ....c.ccceoieviiininininininiiccene NAT 1.5
— In-flight Contingencies ..........c.ccceecevercnnenne. NAT 1.18
— Minimum Navigation Performance Specifications
Airspace (NAT MNPSA).....cccocoevvvvcnene. NAT 1.10
— Oceanic Clearance Delivery ...........ccce...... NAT 1.8.3
— Operations (NAT) ....ccoovieiirieeiee e NAT 1.0
— Organized Track System.......c..ccccecevenenennene NAT 1.4
— Regulation .......ccoceeieriiiieiieeceeees NAT 1.1.1
— Step-Climb Procedure..........ccoovvververrnnnne NAT 1.16
— Transponders, Operation of ...........cccceceenenee. NAT 1.13
Northern and Southern Domestic Airspace....... RAC2.2.1
Northern Canada, Single-engine Aircraft Operations
AIR 2.14.1

.............. .MAP 3.0
— Collection, Evaluation and Dissemination......... GEN 1.1.5
— Criteria for Issuance............coceeeevveevveennn.. .MAP 34
— Distribution — Canadian, International. MAP 3.2, 3.3
— Format .....cccccoooviiiiiie e .MAP 3.6
— Information for Flight Planning.................... RAC3.3
— Location Indicators — Files............cc.ccuv... MAP 3.6.8
— GPS Satellite Outages..........cceeververiervennene COM 5.5.1
— SEIVICE...coviieeeeeeeeeeeeeee e .COM 551,552
— SUMMATIES ...ccvveeevieiieeieeee e MAP 3.5.1
Notice — PNR (Prior Notice Required) ................. AGA 2.2
Numbers, Use Of ......c.ooevvvviiiiieeieeieeeeeeeeeeeee COM 1.8
0
Obstacle
— And Terrain Clearance...........ccoceeeeveevuveennenne RAC 7.7
— Clearance During Radar Vectors............... RAC 1.5.5
— Clearance Limit..........ccceeveeivrecreenneeneenen. AGA 7.6.7
— Limitation Surfaces........c.cccoevveeieecreenireneens AGA 4.2
— Protection Surface.......c.cccoeeevveviiiiieneennn. AGA 7.6.6
— RESIICIONS ..cvvieevieiiieieeiie et AGA 4.0
— HeliportS.....ocoeeveeierieieeiee e AGA 422
Obstruction
— Aeronautical Evaluation .............ccccoeeevveevrierreennnnns AGA 6.3
— APPUItENANCES ....covveeverieriiiereicereneeeenees AGA 6.6

— Day Lighting .....ccceovevivinininininincncncnene AGA 6.5

— Day Marking .........ccceceeveviinienenieeceeeenn AGA 64
— Markings .....ccoccveeeeeieiierieeeeee e AGA 6.0
— Markings, Standards..........ccccecevvenerinenenns AGA 6.2
— Suspended Cable Span Markings ................. AGA 6.7
Occupational Health and Safety Program, Aviation
(A-OHE&S) ..o GEN 2.1
— Civil Aviation Safety Inspectors................ GEN 2.1.3
Occurrence — Reporting an Aviation .................... GEN 3.3
Oceanic Clearances .........cc.ecevceeerenerenenereneennes NAT 1.8
Oil and Fuel Weights.......c.ccceeveieviinieeeiee. RAC35.2
Operational Information Signs..........c.ccecevveneneee AGA 5.8.2
Operations
— On Intersecting Runways............ccoccvevennen. RAC449
— Sequential........cccccveieriiriieniieneee e RAC449
— SIMUultan@ous........ccceceeerererineneneneniennene RAC 4.49
Organized Track System (NAT) .....cccoecvevevevennnnne. NAT 1.4
Over-the-Top, VFR .....cccoeoiieiieieeeee RAC2.74
Overflying Aerodromes, Minimum Altitudes......RAC 5.5
P
PAPI (Precision Approach Path Indicator)....... AGA 7.6.3, 7.6.4.3
Parachute Jumping............ccoevevereenenieieeieeeenns AIR 4.8
Paraglider operations...........cocceeveeveeveeerceenencnnns AIR 4.9
Passenger(s) — Actual Weights ..........ccccevveneenene. RAC3.5.1
— Weight standards...........cecevveverieneiieienen. RAC3.5
Pavement Load Rating Charts......................... AGA 3.12.1

Permission — PPR (Prior Permission Required).... AGA 2.2
Permits

— Medical Examination Requirements ........... LRA2.2.
— Reinstatement of a suspended...................... LRA 1.11
— Student Pilot......ccccoeviiieinininininircncncne LRA.6.1
— Summary of Requirements..........c..c.ccocevvenene LRA 1.6
Phonetics, US€ O .....oovveoeviiieeeceeeeeeeeeee e COM 1.5
Phone use During a Radio Communications
Failure.......ooevvenieniciieiciciciecceencceeee COM 1.15
Pilot
— Permits .....cooooviiiiiiiieeeeeee LRA 141,162
— Procedures when exposed to laser or other
Directed Bright Light Sources.................... .AIR 4.15
— Proficiency Check (PPC) .......cccooveivruvennnnne. COM 94
— Reporting of Abnormal Operation
of Navigation Aids ......ccccceevvevverierierienienene COM 4.3
— Vital Action Checklists.......ccccoeeeuriverenennnn AIR 1.2
— Waivers — Wake Turbulence...........cccco.cu..... RACA4.1.1
PIREP (Pilot Report).......cccecevvenenenee MET 1.1.6, 2.0, 2.2.1
Position Reports.........ccoeuveveriiecieniriecieeieseeieeee NAT 1.9
— TFR e RAC 8.1
— VFR o RACS.1
— Automatic Dependent Surveillance Waypoint Position
Reporting (FANS 1/A ADS WPR) .............. COM 3.0
Positive and Negative G .......ccccceveeeeeriecieneeiennenne AIR 3.18
Power-back / Push-back Requests...................... RAC4.2.4
Power Line Crossing Markings.............ccoecveevennene AGA 6.7
Practice Spins .......ccecevveveerieiieniee e AIR 4.3
Precision Approach Path Indicator (PAPI)
........................................................ AGA 7.6.3,7.64.3
Preferential Runways
— ASSIZNMENLS.....oevierenieeieie e RAC4.1.3
— NOISC...eveteieieeeteteee et RAC 7.6.2
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Preferred Routes Messages (PRM)........cceeeeeneeee. NAT 1.7
Pre-flight
— Service, Single Source .........ccecvevveieniereennn. RAC 34
Pregnancy ......ccoceeveeecieeniiiiiic e AIR 3.15
Pressure
— AIMELET .eveeiiiieeeeecceec e AIR 1.5
— DIOP i AIR 1.5.8
— Region, Standard........c.cceevrcieniiiiereeee AIR 1.5.5
Private
— Advisory Stations — Controlled Airports........... RAC1.2.3
Procedure(s)
— AIUAES ..o RAC9.17
— Downed Aircraft........ccccoevecivcncninicncnenne. .SAR 4.8
Propeller and Jet Blast Danger..........ccccoccoeevenennene AIR 1.7
Publications and Charts, Procurement
of Aeronautical.........ccccceevveriecrenreieennn, .MAP 4.2.1
Push-back / Power-back Requests...................... RAC4.2.4
R
RADAR ..ottt COM 7.0
— Alerting Manoeuvres ..........cccccceceeererennennen SAR 4.5
— ATTIVALS .o RAC9.8
— ASDE (Airport Surface Detection Equipment)
....................................................................... COM 7.1
— Canadian Forces Radar Assistance............ RAC 1.5.7
— Navigation Assistance to VFR Flights ...... RAC 154
— Obstacle Clearance During Radar Vectors........ RAC 1.5.5
— PAR (Precision Approach)........ccccecverurreeenne. COM 7.1
— Primary Surveillance Radar (PSR)............... COM 7.1
— Required....ccccoeveeieiieieieece e, RAC9.8.2
— Secondary Surveillance Radar (SSR).......... COM 7.2
= SEIVICE...couiriiriiriinienientietente ettt RAC 1.5
— Procedures.........cocevenenienienieieiineece RAC 1.5.2
— Surveillance — VFR ... RACS.7
— Traffic Information (Clock System).......... RAC 1.5.3
— Use of Radar in the Provision of AAS by FSSs
.................................................................... RAC 1.5.8
— Vectors, Misuse of Radar.............c..c......... RAC 1.5.6
— Vectors, Obstacle Clearance During.......... RAC 1.5.5
— Weather Radar.........ccoceveneiieiiinciniinincnne COM 7.1
Radio
— CheckS...coovvenininininincceee COM 1.11,RAC4.2.3
— Navigation Aids, Ground Based.................. COM 4.0
— Radio Telephony Network Operations — North
Atlantic Area (NAT)/Anchorage Arctic FIR......... NAT 2.2
— Telephony, Standard.........c..cccoceveninenennne COM 1.10
Communications, VOICE ........ccceeevveeeeveeeereeeennen. COM 1.0
— ATCHC i RAC1.1.5
— Call SigNns ..cooveeeeieeieeeeeeeeee e COM 1.9
— Channel Spacing .........cccceeeecverieceenveceennnne COM 1.4
— Phonetic Alphabet/Morse Code................... COM 1.5
— Phonetic Designation of Air Routes and Airways
...................................................................... COM 1.6
— Radiocommunication Regulations............... COM 1.2
— Regulations — Operator’s Certificates and
Station LiCences .......cccecveveeererenenenenennens COM 1.2
— Time, Heading, Altimeter, Flight Level....... COM 1.8
Rapid-Exit Taxiway Lighting.........ccccccecvrvennnnne. AGA 7.12
Rapid-ExXit TaXIWays .....ccceceeerererenenenenenennens AGA 3.11

Readability Scale — Communications Checks ....COM 1.11
Recency Requirements — Pilot Licence

PriVIIEEES ...ovvveeieieieieeieee s LRA 1.12
Recreational Aviation..........c.ccceevevceeeenncne AIR 4.7 t0 4.10
Reduced Lateral Separation, Arrangements for............ NAT 1.11
Reduced Vertical Separation Minimum (RVSM)
— GMU MONitoring........eceeeerveeeereervereenes NAT 1.21.5
— North Atlantic RVSM .......ccoceoiviiniinenn RAC 1.21
— NAT Height Monitoring Unit (HMU).....NAT 1.21.6
— In-flight Contingencies.........ccccoceverenennne NAT 1.18
— Minimum Aircraft System Performance
Specification.........ccecereeeeereesiesiee e NAT L.11
Reduced Visibility Operations Plan (RVOP) ........ RAC 1.7
Refuelling
— Fires and Explosions ...........ccccevvreverivenennen. AIR 1.3.4
Refuges, Reserves and Parks (National, Provincial
and Municipal) .......cccovveverircenieeeeeenn RAC 1.15.5
Region(s)
— Altimeter Setting..........cecevveevererceereenenenn RAC 2.11
— Mountainous.........c..cccceuen.e. RAC2.12, RAC Fig. 2.13
— NAV CANADA ..ot GEN 1.1.2
— Transport Canada.......c..ccccevevvenenenencncnnens GEN 1.1.1
Regional System Safety Specialist..........c.......... GEN 222
Registered Aerodrome............ccoevverevecieneesieneennnne AGA 2.0
Registration Marks and Nationality ...... GEN 1.6, LRA 4.3
Regulations, Airport Zoning............ceceeeveeveneennen. AGA 43
Reinstatement of Suspended Permit, Licence
Or Rating.......ccooevvevivvienieieieeeeee e LRA 1.11
Remote Altimeter Setting..........ccevvveevereeennenne. RAC9.17.2
Remote Communications Outlets (RCO)............ RAC 1.1.4
— Dial-up RCOS....ccveiieiieiceeceeeee RAC1.14
— Flight Information Service En Route (FISE)
.............................. COM 1.9.3,RAC 1.1.3, 1.1.4, 4.5.1
— Remote Aerodrome Advisory Service (RAAS)
.............................. COM 1.93,RAC 1.1.3, 1.1.4, 4.5.1
Reports
— ATS — Possible Contravention of the
Air Regulations .........ccoeeveveevienienienienienenne RAC1.14
— Automated Reports
— OtheT i MET 8.6
— Limited Weather Information System (LWIS)
................................................................... MET 8.5
— Voice Generator Module (VGM)................... MET 8.6
— AWOS - METAR AUTO or
SPECT AUTO .....coovurtiiieireierineieieeineineiesiseienieeans MET 8.5
— CRFIL.ooiiiiiiciciccccee, AGA 1.1.3, AIR 1.6
— Pilot (PIREP).....cceviririieinieirececece MET 2.0
— Pollution ......cccoevieieiiinininincrcncncns RAC 1.12.5
Required Visual Reference.........ccccceeevevevevennnns RAC9.19.3
Resolution Advisories (TCAS/ACAS) .....ccoccveneee RAC 1.7
Responsibilities
— NAV CANADA ..ot GEN 1.1.2
— Transport Canada..................... GEN 1.1.1, AGA 2.3.3
Restricted AIrSPace ........ecvevverveeeerieerierieeeeneeenns RAC2.8.6
Retroflective Markers.........ccccocevevinenenencnncnnns AGA 7.19
Right of Way — Collision Avoidance Regulations.......... RAC 1.10
RILS (Runway Identification Lights) ................... AGA 7.7
RNAYV (Area Navigation) Operations .................. COM 5.0
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RONLY (Receiver Only)/NORDO (No Radio), Procedures
................. RAC4.2.10,4.2.12,4.4.5,44.6,4.5.7,4.5.8

Route, Adherence to........ccoeeuvveevveeeceeeeceeeeeeene NAT 1.15

Routes, Canadian Domestic

— Preferred IFR Routes (including RNAV)

................................................................... RAC 3.16.6
RSC and CRFI Reporting .........ccceevveeveneereennnnnen. AIR 1.64
Runway(s)
Centre Line Lighting..........cccocveevevvrcrennenen. AGA 7.10
— CharacteristiCs......ccevueeeieeeerenenerienieneneens AGA 3.0
— CRFL.iiiiiiieccceeeeee AIR 1.6
— Declared Distances .........cccceceevevererenennenn AGA 3.10
— DImensions.......cccceceecveneeviinienenieneneeniennes AGA 3.1
— Friction Calibration Method .................... AGA 1.14.1
— Heading ......cooovevieeieieieeceee e RAC 75
— Holding Position Markings .........c..c.cceeeee AGA 54.3
— Identification Lights (RILS).......ccccceovveeennen. AGA 7.7
— Intersecting, Operations on.........c..cecceueuee RAC 4.49
— Lighting ....cccooenevininiiiiinicnceee AGA 7.8
— Markings .....ccoccveeveeierierieieeeee e AGA 5.4
— Non-Precision Approach ..........c.ccoeveveneen. AGA 7.5.1
— Sequential Operations..........cccceeeververvennen. RAC449
— Simultaneous Operations............cccceeveneen. RAC449
= SETIP ettt AGA 3.2
— Taxiway Bearing Strength ..........c.cccoeevenene AGA 3.12
— Touchdown Zone Lighting............cceuennee... AGA 7.11
— Wetiiiiirieereceeeeee RAC 4.4.9, AIR 1.6.5
— Winter Condition NOTAM.........ccccoeeuennene AIR 1.6.4
Runway turn pad .......ccooeeevevieiienieeeeeeeieee AGA 3.6
Runway Visual Range (RVR) .......cccoecvvireiennnnne RAC9.20
— Comparative Scale — Feet to Meters............ GEN 1.7.3
— Operational use of RVR ..o RAC 9.20.2
SALELY ..t GEN 2.0
— Alert Procedure and Phraseology ............. RAC 12.15
— NeWSICterS ..cuevveieieieiriirircecreseeieene GEN2.23
— Occupational ..........ccecvrieviieieniniere e GEN 2.1
— System Safety.......ccceveeievirieniriere e GEN 2.2
— System Safety Specialists ................ GEN2.2.1,2.2.2
SAR (Search and Rescue)........cccceevevvevenereceennnnen. SAR 1.1
— AGreements .......cccoeceeviireeniirieninieneereneens SAR 1.3
— Aiding Persons in Distress.......c..cccoccvvenennene SAR 2.4
— Assistance, Request for.........coccoeevevvriennnnen. SAR 2.2
— Assistance to Aircraft With Emergencies.... .SAR 4.0
— Closing of a Flight Plan or Flight Itinerary
Prior to Landing...........ccoeveevenveirneennnne. RAC3.12.2
— Declaring an Emergency.........cccccovveeveriennnnne SAR 4.1
— Distress Signal Panel...........cccocoeevenvriennnnen. SAR 24
— Downed Aircraft Procedures.........c..cocceuenee SAR 4.8
— Emergency Locator Transmitter.................. .SAR 3.0
— Flight Planning.........ccccoceevvenenennencneneienn, SAR 2.0
— Ground-to-Air Signals ..........ccccveverienirennn. SAR 4.8.1
— Interception Procedures..........ccceeevereruenenn SAR 4.7
— MANOT (Missing Aircraft Notice).............. SAR 2.3
— Procedures for Signaling Vessels.................. SAR 24
— Regions (SRR)....ccoecvvieiiiieiieeeee SAR Fig. 1.1
— Rescue Co-ordination Centres (RCCs).......... SAR 1.1
— Responsible Authority........c.ccoceverenenieneennne. SAR 1.0

— Services Available.........ccccceorviniinninincnns SAR 1.2
— SUIVIVAL . SAR 4.8.2
Satellite Navigation (SatNav) ......c.cccceceveeeeenenne. COM 5.3.2
— Current Approvals.........ceccvvveviervenereenenne. COM 54
— Required Navigation Performance............... COM 6.0
Scheduled point ..........ccceeeeeierierenieieeiee e GEN 5.1
Scuba DivVINg ....c.oecveveieieiieieciee e AIR 3.6
Seaplane Dock Markers..........cccccevveriinieneeiennnnne AGA 53
Seaplanes
— Landing on Glassy Water.........c..coccoevuennee AIR 2.114
— Landing on Unbroken Snow Conditions .......... AIR 2.12.6
— Use on Snow Surfaces........ccccceecveercnnenne. AIR 2.12.5
Search and Rescue (see SAR)........ccoeeeveeviieciieennnn, SAR 1.1
SECURITAS Program ........cccceveevieeneenieenieennnenn GEN 3.5
Security, Emergency Communications and
................................................... COM 1.12, RAC 2.13
— Distress Message from an Aircraft,
example of @ ....oceevevieciirieeee COM 1.12.1
— Urgency Message Addressed to All Stations,
example of @ ....oceevevieciirieeee COM 1.12.1
SELCAL (Selective Calling System) .................... NAT 2.4
Sequential Operations ...........cccecvevververeereernennnnn RAC449
Service Difficulty Reporting Program .............. LRA 2.6.4
Services
— AFS (Aeronautical Fixed) —
International Flights...........ccooovvviiiieiiieiene NAT 1.7
— AIr Traffic ..cocooeveneicccccccce RAC 1.1.1
— ApPron AdviSOry....c.ccoceeeeeeevenenienieneneneneens RAC 124
— Arctic Radio.....cocevevineiieiiiiiiccccce RAC 1.1.5
Other Than Air Traffic Services.........c......... RAC 1.2
“Shall” and “Should” (Definitions)..................... GEN 1.1.3
Shore Markers.........coevverenienieienieeninenenenenenene AGA 6.7
“Should” and “Shall” (Definitions)..................... GEN 1.1.3
SIGMET
(Significant Meteorological Report) .......... MET 1.1.3, 6.0
Signals
— Ground-to-Air......ccccoevieienieinininereenean SAR 4.8
— Intercepting and Intercepted Aircraft............ SAR 4.7
— Marshalling for Aircraft and Helicopters...... AIR 1.8
— Visual .o RAC4.2.11,4.47
Significant Weather Prognostic Charts (RAFC)........... MET 3.13
Signs
— AIrfield ..o AGA 5.8
— Illumination of Airfield ...........cocevrvennen. AGA 584
— Information ........ccccceeevevinvenininicncncncnne AGA 58.2
— Mandatory Instruction........c..cccecevevenennene AGA 5.8.3
Simultaneous Operations...........ccocceevveeeeennenne. RAC4.49
Simultaneous Precision Instrument Approaches
— Converging RUNWays ........ccccceveverereeriennnnns RAC 9.28
— Parallel RUNWays..........cccooeveverienierieieennnns RAC 9.27
Single-engine Aircraft Operating
in Northern Canada........cc.ccccecevencncnenne AIR 2.14.1
— Transoceanic Flight.........cccccovvriininciennnen. NAT 1.2
Single Side Band..........cccocevviiiieiinieiieeeeee NAT 2.3
Snow
— Flight Operations in Winter...........c.ccceeueeee. AIR 2.12
— Landing Seaplanes on Unbroken Snow Conditions
................................................................... AIR 2.12.6
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— Landing Wheel-Equipped Light Aircraft

on Snow Covered Surfaces .........ccccoeueee. AIR 2.12.4
— Removal and Ice Control..........cccccceeennenee AGA 1.14
Southern and Northern Domestic Airspace....... RAC2.2.1
Sparsely Settled Areas
— Flight Operations ..........cocceeeceeceevenencncnenne. AIR 2.14
— Single-Engine Aircraft Operating in
Northern Canada.........ccccceeeveeevcerencncnnenne. AlIR 2.14.1
Special VFR Weather Minima.........ccccceceeuenene. RAC2.73
Speed
— Adjustment — Radar Controlled Aircraft................ RAC9.73
— Aircraft Speed Limit.......cccceceeeieccnencncnnene RAC2.5.2
Spins, PractiCe .........ccevveeeierieriieienieieseeee e AIR 4.3
Stabilized Approach ..........cccecvevevvecienieiennenee. AIR 2.17.2
Standard
— Instrument Departure (SID).........ccccevuvneenee. RAC 7.5
— Pressure Region........ccccoeevevevvieneicienieeeen. RAC 2.11
— Radio Telephony.........ccecveviircienircieireennene COM 1.10
— Terminal Arrival (STAR)....cccoeevevviierenee. RAC9.2
— Conventional STAR ......ccccoeviivivininincnnne RAC9.2.1
— RNAV STAR ..ot RAC9.2.2,9.23
Stop Bars......coovevieiniiiieiee AGA 7.14
Stops, Intermediate...........cccereereriererieieiene RAC 3.10
Stopway
— Definition .....ccceceveverinenininceecceee AGA 3.8
SEOPWAYS ..cenvveiniieiieeiierteeiee st eniee s nbee e e AGA 54.2
Straight-In Approach.........cceceevvecieniecienieiene, RAC9.15
Strength Scale — Communications Checks.......... COM 1.11
Strobe Lights, Use of .........cceoveierieierieiecieeeen AIR 4.6
SUNTISE/SUNSEL ....covervirrirrerierieiccceececeeee GEN 1.5.2
Supplement, AIP Canada (ICAO) ........................ MAP 2.2
Surface Condition Reports
— Aircraft Movement (AMSCR).................... AIR 1.6.4
Survival ..o SAR 4.8.2
— Advisory Information ..........c.ccoeenenne. AIR ANNEX
T
Tactical Air Navigation (TACAN) .......ccccecvenenee. COM 4.8
Takeoff Clearance..........ccccoeevveveivencncncncnnenne. RAC4.2.8
Takeoff Distance Available (TODA)................... AGA 3.10
Takeoff Minima.......ccccoveeveeirenincnineneneneene RAC9.19.1
Takeoff Run Available (TORA) .......ccoecvvvevenenee. AGA 3.10
Taxi
— Holding PoSitions ..........ccecevvecvererevenennnn. RACA4.2.6
— Holding Positions During IFR Operations.. RAC 4.2.7
— Information .......c..coceeevencneiieiiinencncnne RAC4.2.5
TaAXIING c.veeeveieeieie e RAC444
Taxiway
— Bearing Strength ........cccoceoininininincnenn. AGA 3.12
— Lighting ....ccoooveiieieeeieeeecee e AGA 7.13
— Rapid-EXit ..ccoovvieieicieecee AGA 3.11,7.12
TC AIM
— Amendments—Future dates.......c..c.ccoceeuenee GEN 1.14
— Content .....cooeeeiieiiiieiee e GEN 1.1.3
— Co-0rdinator......cocevuerirenenirieienenceeieene GEN 1.1.3
— Distribution, address changes and information
TEQUESTS. .eeuveeireeieeniieeieerite st esieeeteesbee s GEN 1.1.4
— Obtaining the commercial edition .............. GEN 1.14
TCAS I/TCAS Lot COM 9.0

TCAS/ACAS (Traffic Alert and Collision
Avoidance Systems and Airborne Collision

Avoidance Systems) .........ccoecvereereriieiennnnne COM 9.0
— Airworthiness Approval ..........cccevvevenene .COM 9.5
— Mode S Transponder Approval
and Unique Codes ......occvevvveveriieieniieieneenen. COM 9.8
— Operational Approval.........ccccoevvecvenverennenne. COM 9.4
— Pilot and Controller Interchange.................. COM 9.8
— Pilot/Controller ACtions ........c..cccceververuenene .COM 9.9
— Pilot Immunity from Enforcement Action
for Deviating from Clearances.............c..c..... COM 9.7
— Transport Canada Policy.......c.ccccecevverennenne. COM 9.2
— USE Of i COM 9.3
Technical Records, Aircraft .............ccoovvenne. .LRA26.3
Temperature Correction
for Altimeter .........ccoecvevveevennnnne. RAC Fig. 9.1, AIR 1.5.2
Terminal Arrival Area (TAA)....ccccceves covvreenne RAC9.2.5
Terminal Control Areas.........cccevvevvereeeeincencnnns RAC2.7.6
Terminal Products ...........ccoceeeeeveeeenneennnee. MAP4.2.1,4.2.2
Test Flights, Conduct of Experimental................... AIR 4.2
Thresholds
— ATTOWS..eiiiiieiieieciteeete et AGA 54.1
— Displacement, Threshold Lighting ............... AGA 7.9
— SOPWAYS .eeveeiiieiieeieeiee et AGA 54.2
Thunderstorms
— Flight Operations Near..........ccccoccecererenennenn AIR 2.7
Time
— SYSteIM ettt GEN 1.5
— Zone, UTC/Local ......cccoevenineniniinicienne GEN 1.53
Traffic Circuit Procedures
— Controlled Aerodromes............ccccoerenienuennene RAC 43
— NORDO/RONLY ....ccoeovvinininirenencnans RAC4.5.8.2
— Uncontrolled Aerodromes...........cccccceuennene. RAC4.5.2
Transborder Flights
— Flight Plan Requirements (Between Canada
and a Foreign State).........cccccevvevienvererennnne RAC3.6.3
Transfer — IFR Units to TOWers........c.ccoccveruennee. RAC9.10
Transoceanic Flight — General Aviation Aircraft.............. NAT 1.2
Transition ATas ........cccceevvererienieieeeeeenenennens RAC2.7.5
Transponder
— ALCTHING oo SAR 4.4
— Communication Failure ...........ccccecevcercnnenne. COM 8.7
— Emergencies ........ccccevvveenenienieeieseeeeenes COM 8.6
— IFR Operations in Other Low
Level Airspace ....ccccecveeeveeieeeeenieeienieeieseeene COM 8.2
— Mode S, Approval and Unique Codes.................... COM 9.8
— Operation.........cceeeerveeveneeeceenereeeseeennes RAC 1.9, 11.14
— Phraseology.....ccccceeeiieceninierieeceeene COM 8.5
— Requirements .........ccoceeveeeeeeienieeieneeeneenes COM 8.2
— VFR Operations..........ceceveeeeneveeeneeneennnnes COM 8.4
— Unlawful Interference (Hijack).................... COM 8.8
— Regions — Addresses, Facsimile and
Telephone Numbers.........ccoccveeveeierieeeennnne. GEN 1.1.1
— Responsibilities .......cecverveeeeerieienieieseeenee. AGA 233
Transportation Appeal Tribunal of Canada
(TATC) e LRA 6.0
— Refusal to issue or Amend a Canadian
Aviation Document...........c.cceevenenenieniennenne. LRA 6.2
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— Suspension, Cancellation or

Refusal to Renew .......c.cccecevvevenenincncncnnens LRA 6.3
— Monetary Penalties..........ccccecevenenenincnennns LRA 6.4
— APPEAIS . LRA 6.5
Transportation Safety Board of Canada (TSB).................. GEN 3.0
— Addresses, Facsimile and
Telephone Numbers.........ccccceeevereeienieeeenne GEN 3.6
Tribunal — Transportation Appeal
Tribunal of Canada (TATC)......ccccevevevennene LRA 6.0
True Airspeed (TAS)..ccoevvevvevennne RAC 8.3.2, NAT 1.6.2
Turbulence ........cocceeverenciienciciciccsceee MET 3.13
— Clear Air (CAT) coeovveeeeeeeeeeeeeee .AIR 2.10
— Reporting Criteria Table ..........ccccocevenennee MET 2.2.2
— Pilot WaivVers .....c.ccceeveveeenencnincncncnenene RACA4.1.1
— Wake...ooiniiiiiieicice RAC4.1.1, AIR 2.9
Turbulence, Downdraft and...........ccccccecevcencnnenne. AIR 1.5.7
Turn pad, RUNWAY ......ccvvieiiiiiieieceeeee AGA 3.6
Twilight Charts, Morning and Evening ............. GEN 1.5.2
U
Ultra-light Aeroplane ............ccccoevrevereecieneeienne AIR 4.10
Uncontrolled Aerodromes
— Aircraft Operations..........ccoecveevereveveereereennens RACA4.5

— Class “G” Airspace
— Recommended Operating Procedures

—En-Route.....c..cceviiiniininiiiiicciene RAC8.11
— Helicopter Operations........c..cocceveveereeruennene RAC4.53
— Initial Contact with Air-Ground Facility .............. RACO.II
— Licensing, Registration and
AITWOrthiness.......cccceceeeverenienencnencnenenes LRA 1.0
— Reporting Procedures (IFR) .......c.cccceeueuee .RAC9.12
— Traffic Circuit Procedures ..........c.ccoeeueuee RAC4.5.2
Uncontrolled Airspace — Procedures (IFR) ......... RAC9.13
Underwater Diving........ccoccevvveienercenieiesieeeeenns AIR 3.6
UNICOM (Universal Communications)............ RAC 1.2.1
— Approach UNICOM (AU) .....ccoovvereeenenene RAC 1.2.1
Units of Measurement .........c..ccecceveeererenenenennes GEN 14
Unlawful Interference ....................... COM 8.8, RAC 1.9.8
Unmanned Air Vehicle (UAV) Systems ............ AIR 4.15.3
Unserviceable Area Markings............cccccevvevennene AGA 5.7
Upper Level
— Charts (ANAL)..ccccoiveireieeeeeeeeeeeee MET 9.0
— Wind andTemperature Forecasts (FD)........ MET 1.3.8, 11.1
Use of NUMDETS ....cvervinveieiiieieieicieeeeeieeienee COM 1.8
\"
V SPEEAS...eiiieiieieeeeee et GEN 1.7
VASI (Visual Approach Slope Indicator)..........ccoevveueneee
....................................................... AGA 7.6.2,7.6.4.2
VDF (VHF Direction Finder)............. COM 4.10, RAC 1.6
....................................................................... SAR 4.3
Vertical Path Control on Non-Precision
APPIOAChES ..ottt AIR 2.17
Vertical Path Control Techniques....................... AIR 2.17.3
VEITIZO 1.ttt ettt AIR 3.7
VFR
— Acknowledgement of Clearances.................. RACS5.2
— Aeronautical Information.........c.cccceceeennnne. MAP 2.5
— Altitudes and Flight Levels............ccccoeeeneen. RACS53

— Controlled Airspace, Use of by

VFR FIIghtS....ccoeoiiiiiiinininincncneeicne RAC2.5.1
— En Route Procedures..........ccccecevenerincncnnns RACS5.0
— Flight Plan and Flight Itineraries......... RAC 3.6,3.7.1
— Holding Procedures..........cccceverveniernennen. RAC44.2
— Minimum Altitudes.........cc..coovveeeenennnn. RACS5.4,5.5
— Operations within Class “C” Airspace......... RAC 5.8
— OVer-the-Top.....cccvvevereieiee e RAC2.74
— Position Reporting...........cccoeveverieneneeniennen. RACS.1
— VFR Release of an I[FR Aircraft................ RAC6.2.2
— Weather Minima .........cccceeveeennens RAC 2.7.3, Fig. 2.7
VGM (Voice Generated Module) ............... RAC4.5.1,9.12
VHF
— Channel Spacing .........cccoevvevenercverervenns .COM 14
— Direction Finding System (VDF)
..................................... COM 4.10, RAC 1.6, SAR 4.3
— In Lieu of International HF Air-Ground
Frequencies .......oveerieenniceeeeesesisenas COM 1.12.3
— Omnidirectional Range and Tactical
Air Navigation (VORTAC) ........cceevevevenenee. COM 4.9
Omnidirectional Range (VOR).................... COM 4.5
V1s1b111ty, Ground........ccoeeeeeenieieciee e RAC9.19.1
VISION .uiiiiiieieriinienc ettt AIR 3.7
Visual
— Alignment Guidance System (VAGS)........ AGA 7.7.2
— Approach Slope Indicator Systems (VASIS)
....................................................................... AGA 7.6
— Climb and Descent..........ccccecevererenenennne RAC8.4.2
Visual Climb Over the Airport ..........cceevveevennenne. RAC 7.7.1
Visual Signals.......ccoecevieveniniieiieecieeeeiene RAC 447
— Ground........coceveniiiinine RAC 4.3.11
— Ground-to-Air ......cceoevieininininencrceee SAR 4.8.1
— Intercepting and Intercepted Aircraft............ SAR 4.7
— Marshalling for Aircraft and Helicopters....... AIR 1.8
— Tower to Aircraft.......ccccecevverincncncncnnenn RAC4.2.11
Voice Generated Module (VGM)................ RAC4.5.1,9.12
....................................................................... MET 8.6
Volcanic Ash......ccccecevverinvnicniincncnne MET 2.5,3.2.2,13.0
— Flight Operations in .........ccccceveeererccncnennenn AIR 2.6
VOLMET .....ooiiiiinininieceetceetee e MET 14
VOR/DME (RHO-THETA) System.................... COM 5.13
VORTAC (VHF Omnidirectional Range
and Tactical Air Navigation)............ccecueene.. COM 4.9
Vortex
— CharacteristiCs......coceveruervenrenieneeieeeeeennenne AIR 2.9.1
— Strength.....cccveeieieeieeee e AIR 2.9
Vortices, Helicopter..........ccovvrvierieienieieeieeeene, AIR 2.9
VOR
— Airborne VOR Check........cccccecevirercnncnne. COM 4.5.3
— Check Point ....c..cceveienieiiiiiicnincncene, COM 4.5.2
— Receiver Checks......coccoveieivincnincncncnne, COM 4.5.1
W
Wake Turbulence.........cccccooevvvveenneeennee.. RAC4.1.1,AIR29
Water
— Operations ON .........cceceeeereereeneereeereeseeneenenes AIR 2.11
— Operations Over, Life-Saving Equipment............. AIR 2.11.3
Web, Transport Canada Site...........cceecvevvrrrennne GEN 1.1.4
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Weather
— ATC Weather AssiStance ...........ccccecevuenene MET 1.3.8
— ATIS (Automatic Terminal Information
1T 14 (¢7c) TR RAC 1.3,4.2.1
— Automated Reports — Other............cocu.ee.e. MET 8.6
— Voice Generator Module (VGM)................... MET 8.6
— Briefing, Flight Planning ..........ccccoceveeenenee. RAC3.2
— Charts, Reports .......cecevvecverieeerrenenne. MET 3.2,3.3
— Codes, significant...........cceceerrveerreceeneeenenne. MET 8.3
— Flight Operation Near Thunderstorms .......... AIR 2.7
— Information .......c..cccceeevveneneninencncicceee MET 3.0
— Minima Requirements, Alternate
ACTOAIOME. .....cveiiiiniiniinencsieeesieseeeeene RAC3.14.1
— Minima, VFR ... RAC2.7.3, Fig. 2.7
— Observations, Surface...........ccceevveeeveeeenennnn. MET 8.0
— Pilot Report (PIREP) MET 1.1.6,2.2.1
— Radar....cccooviinin MET 1.3.9
— Reporting of Cloud Bases..........cccceceruenee MET 1.1.5
— Reports, Charts ........cccevveeeerieciereene. MET 3.2,3.3
— METAR (Routine Report) ..................... MET 3.2, 8.0
— Special Reports (SPECI)......ccccvevvveveniereennn. MET 8.4
— Surface Maps......ccceeveeverienieniee e MET 10.0
— Surface Weather Observing Service........... RAC 1.1.3
— Symbols, Significant.............ccoeevrevervrnennen. MET 10.0
— TAF (Aerodrome Forecast) ........ccccceueveunene. MET 3.9
— Volcanic Ash .......ccccceeeevvvecnieannnn. MET 2.5,3.2,13.0
— Flight Operations in........ccccceeeevverenicncnennenn AIR 2.6
Weight and Balance Form ........c..coccocevenincniennenn. RAC3.5
— Actual Weights.......ccoecvevveiiieieieieeeenn RAC3.5.1
— Fuel and Oil Weights.........ccocvrevenvrrennnnnen. RAC 3.5.2
— Passenger Standards..........ccocecveneniiinincnnns RAC3.5
Wet RUnways......ccoceeveeriieniennicennnen. RAC4.4.9, AIR 1.6.5
Wheel-Equipped Light Aircraft on Snow-Covered
SUTTACES ...cevenveiieiiciiceeeerre e AIR 2.12.4
WRItEOUL ..ot AIR 2.12.7
Wind Direction Indicators (Wind Socks).............. AGA 5.9
Wind
— Pilot Estimate of Surface Wind .................... MET 2.6
— Beaufort Wind Scale........................ MET 2.6, Table 1
Wind Shear ........cocooeveninininincicccccceee MET 2.3
— Low Level..ooiiniiiiicciiinccnccen .AIR 2.8
Winter Operations — Aircraft Contamination................. AIR2.122
World Meteorological Organization (WMO) and ICAO
— Applicable Documents...........cccccceereruennene MET 1.1.7
121.5 MHz, Monitoring of
Emergency Frequency .........cccocevevienienene. COM 1.12.2
126.7 MHz, Monitoring of..........ccccceeeervevienvennnnne RACS.1

5.0 MISCELLANEOUS

5.1  GLoSSARY OF AERONAUTICAL TERMS

“Acknowledge”
An expression used in radiocommunication meaning “Let me
know that you have received and understood this message.”

active runway

*  Other expression for: runway in use

acts of unlawful interference

Acts or attempted acts such as to jeopardize the safety of civil
aviation and air transport, i.e.:

(@ unlawful seizure of aircraft in flight;
(b) unlawful seizure of aircraft on the ground;
(c) hostage-taking on board aircraft or on aerodromes;

(d) forcible intrusion on board an aircraft, at an airport or on
the premises of an aeronautical facility;

(e) introduction on board an aircraft or at an airport of a
weapon or hazardous device or material intended for
criminal purposes;

(f) communication of false information such as to jeopardize
the safety of an aircraft in flight or on the ground, of
passengers, crew, ground personnel or the general public,
at an airport or on the premises of a civil aviation facility.

advanced ultralight aeroplane (AULA)

An aeroplane having a type design that is in compliance with the
standards specified in the document entitled Design Standards
for Advanced Ultra-light Aeroplanes published by the Light
Aircraft Manufacturers Association of Canada (2004).

*  see also: basic ultralight aeroplane

aerodrome

Any area of land, water (including the frozen surface thereof)
or other supporting surface used, designed, prepared,
equipped or set apart for use, either in whole or in part, for
the arrival, departure, movement or servicing of aircraft. This
includes any buildings, installations and equipment situated
thereon or associated therewith.

afterimage

The perception of light, dark, or coloured spots after exposure
to bright light that may be distracting and disruptive; the spots
may persist for several minutes.

airborne collision avoidance system (ACAS)

An aircraft system based on secondary surveillance radar
(SSR) transponder signals which operates independently
of ground-based equipment to provide advice to the pilot
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on potential conflicting aircraft that are equipped with
SSR transponders.

aircraft critical surface contamination (ACSC)

Presence of substances, including frost, ice and snow, on
the critical surface of an aircraft that can have a significant
impact on the operation of an aircraft

aircraft parachute system

A device used to decelerate the free-fall of an aircraft by
creating drag through the atmosphere.

air defence identification zone (ADIZ)

An airspace of defined dimensions extending upwards from
the surface of the earth within which certain rules for the
security control of air traffic apply.

airport (APRT)
An aerodrome for which an airport certificate is in force.

airspace classification (see RAC 2.8).

The division of the Canadian Domestic Airspace (CDA) into
seven classes, each identified by a single letter: A, B, C, D,
E, F or G. The application of any classification to an airspace
structure determines the operating rules, the level of ATC
service provided within the structure and, in some instances,
communications and equipment requirements. The horizontal
and vertical limits of airspace are described in the Designated
Airspace Handbook (DAH).

air traffic

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

air traffic control clearance

An authorization issued by an ATC unit for an aircraft to
proceed within controlled airspace in accordance with the
conditions specified by that unit.

e also called: air traffic clearance, ATC clearance and
clearance

air traffic control instruction
A directive issued by an ATC unit for ATC purposes.

air traffic control service
A service provided for the purposes of

(@) preventing collisions between
(i) aircraft;
(i1) aircraft and obstacles; and
(iii) aircraft and vehicles on the manoeuvring area; and

(b) expediting and maintaining an orderly flow of air traffic.

e also called: ATC service

air traffic control unit
As the circumstances require, this may be

(a) an area control centre (ACC) established to provide ATC
service to aircraft; or

(b) an airport control tower unit established to provide ATC
service to airport traffic.

e also called: ATC unit

alternate aerodrome
An aerodrome to which an aircraft may proceed when it
becomes either impossible or inadvisable to proceed to or land
at the aerodrome of intended landing. Alternate acrodromes
include the following:

(@) takeoff alternate aerodrome
(b) en-route alternate acrodrome
(c) destination alternate acrodrome

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

apron

That part of an aerodrome, other than the manoeuvring area,
intended to accommodate the loading and unloading of
passengers and cargo; the refuelling, servicing, maintenance
and parking of aircraft; and any movement of aircraft, vehicles
and pedestrians engaged in services for such purposes.

» also called: flight line, ramp and tarmac

arc

The track over the ground of an aircraft flying at a constant
distance from a NAVAID by reference to distance measuring
equipment (DME).

Arctic Control Area (ACA) (see RAC Figure 2.3)

A controlled airspace within the Northern Domestic Airspace
(NDA) at FL 270 and above.

area minimum altitude (AMA)

The lowest altitude that may be used under instrument
meteorological conditions (IMC) that will provide a minimum
vertical clearance of 1000 ft or, in a designated mountainous
region, 2000 ft, rounded up to the next 100-ft increment,
under conditions of standard temperature and pressure, above
all obstacles located in the area specified.

NOTE:
This term replaced the term geographic area safe altitude
(GASA) on April 18, 2002.
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area navigation (RNAV)

A method of navigation which permits aircraft operation on
any desired flight path within the coverage of ground- or
space-based NAVAIDs or within the limits of the capability
of self-contained aids, or a combination of these.

ballistic parachute system

An aircraft parachute system that extracts/propels the
parachute via an ignitable propellant (e.g. rocket motor or
explosive charge).

barometric vertical navigation (baro-VNAYV)

A function of certain RNAV systems which presents computed
vertical guidance to the flight crew member referenced to
a specified vertical path. The computed vertical guidance
is based on barometric altitude information and is typically
computed as a geometric path between two waypoints or an
angle based on a single waypoint.

basic ultralight aeroplane (BULA)

An aeroplane having no more than two seats, designed and
manufactured to have:

(@ a maximum takeoff weight not exceeding 544 kg
(1200 1b); and

(b) a stall speed in the landing configuration (V)
of 39 KIAS (45 mph), or less, at the maximum
takeoff weight.

+ see also: advanced ultralight aeroplane
broadcast (BCST)

A transmission of information relating to air navigation
that is not addressed to a specific station or
stations. Canadian Domestic Airspace (CDA)

As geographically delineated in the Designated Airspace
Handbook (DAH), all airspace over the Canadian land mass,
the Canadian Arctic and the Canadian archipelago, and over
areas of the high seas.

ceiling
The lesser of:

(@) the height above ground or water of the base of the lowest
layer of cloud covering more than half the sky; or

(b) the vertical visibility in a surface-based layer which
completely obscures the sky.

clearance limit
The point to which an aircraft is granted an ATC clearance.

“Cleared for the option”

For an arriving aircraft: An expression used to indicate ATC
authorization for an aircraft to make a touch-and-go, low
approach, missed approach (MA), stop-and-go, or full-stop
landing, at the discretion of the pilot.

For a departing aircraft: An expression used to indicate ATC
authorization for an aircraft to execute manoeuvres other
than a normal takeoff (e.g. an aborted takeoff). After such
a manoeuvre, the pilot is expected to exit the runway by the
most expeditious way rather than backtrack the runway.

composite flight plan

A flight plan (FP) that specifies VFR operation for one portion
of flight and IFR for another portion.

contact approach

An approach wherein an aircraft on an IFR flight plan (FP),
having an ATC authorization and operating clear of clouds
with at least 1 mi. flight visibility and a reasonable expectation
of continuing to the destination airport in those conditions,
may deviate from the instrument approach procedure (IAP)
and proceed to the destination airport by visual reference to
the surface of the earth.

continuous descent final approach (CDFA)

A technique, consistent with stabilized approach procedures,
for flying the final approach segment of a non-precision
instrument approach procedure as a continuous descent,
without level-off, from an altitude/height at or above the final
approach fix (FAF) altitude/height to a point approximately
15 m (50 ft) above the landing runway threshold or the point
where the flare manoeuvre should begin for the type of
aircraft flown (ICAO).

control area extension (CAE)

A controlled airspace of defined dimensions within the low
level airspace (LLA), extending upwards from 2 200 ft AGL
unless otherwise specified.

controlled airspace

An airspace of defined dimensions within which ATC service
is provided.

controlled flight into terrain (CFIT)

An occurrence in which an aircraft, under the control of the
crew, is flown into terrain, water or an obstacle with no prior
awareness on the part of the crew of the impending disaster.

controlled VFR flight (CVFR)

A flight conducted under VFR within Class B airspace and in
accordance with an ATC clearance.

control zone (CZ)

A controlled airspace of defined dimensions extending
upwards from the surface of the earth up to and including 3
000 ft AAE unless otherwise specified.

critical surface

Any stabilizing surface of an aircraft, including the wings,
control surfaces, rotors, propellers, horizontal stabilizers,
vertical stabilizers and, in the case of an aircraft that has rear-
mounted engines, the upper surface of its fuselage.
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cruise climb

A cruising technique resulting in a net increase in altitude
as the aircraft mass decreases. A clearance or instruction to
carry out a cruise climb authorizes temporary levelling at
intermediate altitudes and climb at any given rate.

cruising altitude

The altitude, as shown by a constant altimeter indication in
relation to a fixed and defined datum, maintained during a
flight or portion thereof.

daylight
The period of time during any day that begins with the morning
civil twilight and ends with the evening civil twilight.

dead reckoning navigation (DR)

The estimating or determining of position by advancing an
earlier known position by the application of direction, time
and speed data.

decision altitude (DA)

A specified altitude 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 to land has not been established.

NOTE:
Decision altitude (DA) is referenced to mean sea level (MSL)
and decision height (DH) is referenced to the threshold elevation.

decision height (DH)

A specified 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 to
land has not been established.

NOTE:
Decision height (DH) is referenced to the threshold elevation
and decision altitude (DA) is referenced to mean sea level
(MSL).

defence visual flight rules (DVFR)
Rules applicable to flights within an air defence identifica-
tion zone (ADIZ) conducted under VFR.

directed bright light (DBL) source
A device capable of emitting a beam of high-intensity light,
such as a laser, searchlight, spotlight, or image projector.

Direct User Access Terminal System (DUATS)

A computer-based system provided by a vendor to pilots or
other operational personnel. DUATS supplies the aviation
weather and NOTAM information necessary for pre-flight
planning via computer terminals or personal computers
owned by the vendor or users.

downwind termination waypoint (DTW)

The waypoint located downwind to the landing runway abeam
the final approach course fix (FACF) where an open RNAV
STAR terminates.

engineered material arresting system (EMAS)

A soft ground arrestor system, located beyond the end of the
runway and centred on the extended runway centreline, that
deforms under the weight of an aircraft, bringing it to a safe
stop in the event of an overrun without structural damage to
the aircraft or injury to its occupants.

evening civil twilight

Relative to the standard meridians of the time zones, the
period of time that begins at sunset and ends at the time
specified by the Institute of National Measurement Standards
of the National Research Council of Canada.

NOTE:
Evening civil twilight ends in the evening when the centre of
the sun’s disc is 6° below the horizon.

expected approach time (EAT)

The time at which ATC expects that an arriving aircraft,
following a delay, will leave the holding fix to complete its
approach for landing.

expected further clearance time (EFC)

The time at which it is expected that further clearance will be
issued to an aircraft.

expedite (to)
An expression used by ATC when prompt compliance is
required to avoid the development of an imminent situation.

final approach area

The area within which the final approach portion of an
instrument approach procedure (IAP) is carried out.

final approach course fix (FACF)

A fix and/or waypoint located on the final approach course of
an instrument approach procedure (IAP)

(a) prior to the point of glide path (GP) intercept on a
precision approach procedure;

(b) prior to the final approach fix (FAF) on a non-precision
approach procedure that has a designated FAF;

(c) prior to any stepdown fixes on a non-precision approach
procedure with designated fixes but no FAF; or

(d) at a point that would permit a normal landing approach
on a non-precision approach procedure with no FAF or
stepdown fixes.

final approach fix (FAF)

The fix of a non-precision instrument approach procedure
(IAP) where the final approach segment commences.

final approach segment

That part of an instrument approach procedure (IAP) from the
time that the aircraft
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(@) completes the last procedure turn or base turn, where one
is specified;

(b) crosses the final approach fix (FAF), waypoint or point; or
(c) intercepts the last track specified for the procedure

until it reaches the missed approach point (MAP). It is in this
part of the procedure that alignment and descent for landing
are accomplished.

» also called: final approach

flash blindness

A temporary vision impairment that interferes with the ability
to detect or resolve a visual target following exposure to a
bright light.

flight information centre (FIC)

A centralized ATS unit that provides services pertinent to
pre-flight and the en-route phase of flight.

flight information region (FIR) (see RAC Figure 2.2)

An airspace of defined dimensions extending upwards from
the surface of the earth within which flight information
service (FIS) and alerting service are provided.

flight information service en route (FISE)

The provision and receipt by a FIC of information pertinent to
the en route phase of flight.

flight level (FL)

The altitude expressed in hundreds of feet indicated on an
altimeter set to 29.92 in. of mercury or 1013.2 mb.

flight management system (FMS)

An aircraft computer system that uses a large database to allow
routes to be programmed and fed into the system by means of
data loader. The system is constantly updated with regard to
position accuracy by reference to conventional NAVAIDs.

flight service station (FSS)

An ATS unit that provides services pertinent to the arrival
and departure phases of flight at uncontrolled aerodromes
and for transit through a mandatory frequency (MF) area.

flight technical error (FTE)

The difference between estimated position and defined
path. It relates to the ability of an air crew or autopilot to
fly along a defined path. Any display errors, such as a CDI
centering error, may cause FTE. FTE is usually the largest
error component of the total system error (TSE).

flight visibility
The average range of forward visibility at any given time from
the cockpit of an aircraft in flight.

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.

fuel dumping

The intentional airborne release of usable fuel. This does not
include the dropping of fuel tanks.

fuel remaining

The amount of fuel remaining on board until actual fuel
exhaustion.

“Go around”

An expression used in radiocommunications to instruct a
pilot to abandon an approach or landing.

glare

A reduction or total loss of visibility produced by an intense
light source, such as oncoming headlights, in the central field
of vision. These visual effects last only as long as the light is
actually present and affecting the individual’s field of vision.
Visible laser light can produce glare and interfere with vision
even at low energies, including levels well below that which
produce eye damage.

ground visibility
In respect of an aerodrome, the visibility at that acrodrome as
contained in a weather observation reported by

(@ an ATC unit;
(b) an FSS or FIC;
(c) acommunity aerodrome radio station (CARS);

(d) an automated weather observation system (AWOS)
used by the Department of Transport, the Department
of National Defence or the Atmospheric Environment
Service for the purpose of making aviation weather
observations; or

(e) a radio station that is ground-based and operated by an
air operator.

hang glider

A motorless heavier-than-air aircraft deriving its lift from
surfaces that remain fixed in flight, designed to carry not
more than two persons and having a launch weight of 45 kg
(100 Ib) or less.

“Have numbers”

An expression used by pilots to indicate that they have
received runway, wind and altimeter information only.

heading (HDG)

The direction in which the longitudinal axis of an aircraft
is pointed, usually expressed in degrees from north (true,
magnetic, compass or grid north).
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height above aerodrome (HAA)
The height in feet of the minimum descent altitude (MDA)
above the published aerodrome elevation.

height above touchdown zone elevation

The height in feet of the decision height (DH) or the minimum
descent altitude (MDA) above the touchdown zone elevation
(TDZE).

* also called: height above touchdown (HAT) and height
above touchdown zone

high intensity runway operations (HIRO)

Operations, used at very busy airports, that consist of
optimizing separation of aircraft in final approach in order
to minimize runway occupancy time (ROT) for both arriving
and departing aircraft and to increase runway capacity.

high level air route

In high level airspace (HLA), a prescribed track between
specified fixes.

NOTE:
On aeronautical charts, high level air routes are indicated by
letters such as “T” or “NAT.”

high level airspace (HLA)
All airspace within the Canadian Domestic Airspace (CDA)
at or above 18 000 ft ASL.

high level airway
In controlled high level airspace (HLA), a prescribed track
between specified fixes.

NOTE:
On aeronautical charts, high level airways are indicated by
the letter “J” (e.g. J500).

initial approach segment

That part of an instrument approach procedure (IAP)
between the initial approach fix (IAF) or waypoint and the
intermediate approach fix (IF) or waypoint during which the
aircraft departs the en route phase of flight and manoeuvres
to enter the intermediate segment.

* also called: initial approach

instrument approach procedure (IAP)

A series of predetermined manoeuvres by reference to flight
instruments with specified protection from obstacles from
the initial approach fix (IAF), or where applicable, from the
beginning of a defined arrival route to a point from which a
landing can be completed and thereafter, if a landing is not
completed, to a position at which holding or en route obstacle
clearance criteria apply.

* also called: instrument approach

instrument meteorological conditions (IMC)

Meteorological conditions less than the minima specified in
Subpart 602 of the Canadian Aviation Regulations (CARs)

for visual meteorological conditions (VMC), expressed in
terms of visibility and distance from cloud.

intermediate approach segment

That part of an instrument approach procedure (IAP) between
the intermediate approach fix (IF) or waypoint and the final
approach fix (FAF), waypoint or point, or between the end of
a track reversal, racetrack or dead-reckoning track procedure
and the FAF, waypoint or point, as appropriate. It is in this
part of the procedure that aircraft configuration, speed and
positioning adjustments are made for entry into the final
approach segment.

» also called: intermediate approach

intersection (INTXN)
As the circumstances require, this may be

(@ apoint on the surface of the earth over which two or more
position lines intersect. The position lines may be true
bearings from non-directional beacons (NDB) (magnetic
bearings shown on chart for pilot usage); radials from
VHF/UHF NAVAIDs; centrelines of airways, fixed
RNAV routes or air routes; localizers; or DME distances;
or

(b) the point where two runways, a runway and a taxiway, or
two taxiways cross or meet.

Land and Hold Short Operations (LAHSO)

Operations that include simultaneous takeoffs and landings
and/or simultaneous landings when a landing aircraft is
able and is instructed by the controller to hold short of the
intersecting runway/taxiway or designated hold-short point.

NOTE:
This term replaces the term Simultaneous Intersecting
Runway Operations (SIRO)

laser (or light amplification by stimulated emission of
radiation)

A device that produces an intense, directional, coherent beam
of light.

low approach

Anapproach overan airport or runway following an instrument
approach procedure (IAP) or VFR approach, including the
overshoot manoeuvre, where the pilot intentionally does not
make contact with the runway.

low level air route

Within low level uncontrolled airspace, a route extending
upwardsfromthesurfaceoftheearthandforwhichATCserviceis
not provided.

low level airspace (LLA)

All airspace within the Canadian Domestic Airspace (CDA)
below 18 000 ft ASL.
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low level airway

Within controlled low level airspace (LLA), a route extending
upwards from 2 200 ft above the surface of the earth and for
which ATC service is provided.

L-routes

L-routes are low-level uncontrolled fixed RNAV routes
depicted on En Route Low Altitude charts using green dashed
lines and require GNSS RNAYV systems for use. The MOCA
provides obstacle protection for only 6 NM either side of the
track centreline and does not splay.

Magnetic reference bearing (MRB)

Magnetic reference bearing (MRB) is the published bearing
between two waypoints on a fixed RNAV route and will
be published within the SDA. The MRB is calculated by
applying magnetic variation at the waypoint to the calculated
true course between two waypoints. Pilots should use this
bearing as a reference only, because RNAV systems will
fly the true course between the waypoints. True reference
bearings (TRB) will be published along fixed RNAV routes
located in the NDA and shall be notated with the suffix “T.

mandatory frequencyv (MF)

A very high frequency (VHF) specified in the Canada Air
Pilot (CAP), the Canada Flight Supplement (CFS) or the
Canada Water Aerodrome Supplement (CWAS) for the use
of radio-equipped aircraft operating within a mandatory
frequency (MF) area.

manoeuvring area

The part of an aecrodrome, other than an apron, that is intended
to be used for the takeoff and landing of aircraft and for the
movement of aircraft associated with takeoff and landing.

MEDEVAC

A term used to request ATS priority handling for a medical
evacuation flight based on a medical emergency in the
transport of patients, organ donors, organs or other urgently
needed life-saving medical material.

NOTE:

This term is used on flight plans (FP) and in radiotelephony
communications if a pilot determines that a priority is required
and is suffixed to the aircraft identification.

military operations area (MOA)

An airspace of defined dimensions established to segregate
certain military activities from IFR traffic and to identify, for
VEFR traffic, where these activities are conducted.

military terminal control area (MTCA)

A controlled airspace of defined dimensions normally
established in the vicinity of a military acrodrome and within
which special procedures and exemptions exist for military
aircraft. The terminology (Class B, C, D or E equivalent) used
for the designations of MTCAs describes the equivalent level
of service and operating rules for civilian aircraft operating
within the MTCA and under military control.

minimum descent altitude (MDA)

The altitude above sea level (ASL) specified in the Canada
Air Pilot (CAP) or the route and approach inventory for a non-
precision approach, below which descent shall not be made
until the required visual reference to continue the approach to
land has been established.

minimum en route altitude (MEA)

The altitude above sea level (ASL) between specified fixes
on airways or air routes that assures acceptable navigational
signal coverage and that meets the IFR obstacle clearance
requirements.

NOTE:
This altitude is published on aeronautical charts.

minimum fuel

The term used to describe a situation in which an aircraft’s
fuel supply has reached a state where the flight is committed
to land at a specific aerodrome and no additional delay can be
accepted.

minimum holding altitude (MHA)

The lowest altitude prescribed for a holding pattern that
assures navigational signal coverage, communications, and
meets obstacle clearance requirements.

minimum IFR altitude

The lowest IFR altitude established for use in a specific
airspace. Depending on the airspace concerned, the
minimum IFR altitude may be a minimum obstacle clearance
altitude (MOCA), a minimum en route altitude (MEA),
a minimum sector altitude (MSA), a minimum vectoring
altitude (MVA), a safe altitude 100 NM, an area minimum
altitude (AMA), a transition altitude or a missed approach
altitude. The minimum IFR altitude provides obstacle
clearance but may or may not be within controlled airspace.

minimum obstacle clearance altitude (MOCA)

The altitude above sea level (ASL) between specified fixes
on airways or air routes that meets the IFR obstacle clearance
requirements for the route segment in question.

NOTE:
This altitude is published on aeronautical charts.

minimum reception altitude (MRA)

When applied to a specific VHF/UHF intersection, the lowest
altitude above sea level (ASL) at which acceptable navigational
signal coverage is received to determine the intersection.

minimum sector altitude (MSA)

The lowest altitude that may be used that will provide a
minimum clearance of 1000 ft, under conditions of standard
temperature and pressure, above all obstacles located within
a sector of a circle having a radius of at least 25 NM centred
on a radio aid to navigation or on a waypoint located near the
aerodrome.
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minimum vectoring altitude (MVA)

The lowest altitude for vectoring aircraft by ATC that meets
obstacle clearance and radio coverage requirements in the
airspace specified.

missed approach point (MAP)

The point on the final approach course that signifies the
termination of the final approach and the commencement of
the missed approach segment. It may be

() the intersection of an electronic glide path (GP) with a
decision height (DH);

(b) a NAVAID located on the aerodrome;

(c) a suitable fix (e.g. distance measuring equipment
[DME)); or

(d) a specified distance beyond the NAVAID or final
approach fix (FAF), not to exceed the distance from that
NAVALID or fix to the nearest boundary of the aerodrome.

missed approach segment

That part of an instrument approach procedure (IAP) between
the missed approach point (MAP), the missed approach
waypoint (MAWP), or the point of arrival at decision height
(DH), and the specified missed approach NAVAID, intersection,
fix or waypoint, as appropriate, at the minimum IFR altitude. It
is in this part of the approach procedure that the aircraft climbs
and returns to the en route structure or is positioned for holding
or a subsequent approach. The route of flight and altitudes are
depicted on instrument approach charts.

+ also called: missed approach (MA)

morning civil twilight

Relative to the standard meridians of the time zones,

the period of time that begins at the time specified by

the Institute for National Measurement Standards of the
National Research Council of Canada and ends at sunrise.

NOTE:
Morning civil twilight begins in the morning when the centre
of the sun’s disc is 6° below the horizon.

mountainous region (see RAC Figure 2.10)
An area of defined lateral dimensions above which special
rules concerning minimum en route altitudes (MEA) apply.

movement area
Thepartofanaerodromethatisintendedtobeusedforthesurface
movement of aircraft and that includes the manoeuvring area
and aprons.

multiple-touch and-gos
A procedure in which an aircraft makes more than one touch-
and-go during a single pass along a runway.

*  see also: touch-and-go

navigation aid (NAVAID)

Any visual or electronic device, airborne or on the surface of
the earth, that provides point-to-point guidance information
or position data to aircraft in flight.

+ also called: navigational aid

navigation system error (NSE)

The difference between true and estimated position. The NSE
is defined during navigation system certification.

night

The period of time during any day that starts at the end of
evening civil twilight and ends at the start of morning civil
twilight.

non-precision approach procedure

An instrument approach procedure (IAP) in which only
electronic azimuth information is provided. No electronic glide
path (GP) information is provided and obstacle assessment in
the final segment is based on minimum descent altitude (MDA).

non-RVSM aircraft

An aircraft that does not meet reduced vertical separation
minimum (RVSM) requirements for certification and/or for
operator approval.

Northern Control Area (NCA) (see RAC Figure 2.3)

A controlled airspace within the Northern Domestic Airspace
(NDA) at FL 230 and above.

Northern Domestic Airspace (NDA) (see RAC Figure 2.1)

As geographically delineated in the Designated Airspace
Handbook (DAH), a subdivision of Canadian Domestic
Airspace (CDA) commencing at the North Pole and extending
southward to the northern limit of the Southern Domestic
Airspace (SDA).

North Warning System (NWS) (see COM 6.6.4)

A system that provides airspace surveillance and command
and control capability for air defence identification over the
northern approaches to the continent. It consists of 15 long-
range radars (LRR) and 39 short-range radars (SRR) across the
Canadian Arctic and Alaska. Systems deployed on Canadian
territory are operated and maintained by Canada for the
North American Aerospace Defence Command (NORAD) on
behalf of Canada and the United States.

NOTAM

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 operations.

obstacle (OBST)

All fixed (whether temporary or permanent) and mobile
objects, or parts thereof, that are located on an area intended
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for the surface movement of aircraft or that extend above a
defined surface intended to protect aircraft in flight.

e also called: obstruction

obstacle free zone (OFZ)

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

e also called: obstacle

pavement classification number (PCN)

Numbers expressing, in ICAO terminology, the bearing
strength of a pavement for unrestricted operations in a similar
fashion to Transport Canada’s pavement load rating (PLR).

path definition error (PDE)

The difference between desired and defined paths which
reflects errors in the navigation database, computational
errors in the RNAV system and display errors. PDE is usually
very small and often assumed to be negligible.

pilot briefing
The provision of, or consultation on, meteorological and
aeronautical information to assist pilots in pre-flight planning.

* also called: pre-flight pilot briefing

+  seec also: pilot briefing service

precision approach radar (PAR)

A high-definition, short-range radar used as an approach aid.
This system provides the controller with altitude, azimuth
and range information of high accuracy for the purpose of
assisting the pilot in executing an approach and landing.
This form of navigation assistance is termed “precision radar
approach”.

precise final approach fix (PFAF)

The geographical position on the final approach course
where the designed vertical path or glide path intercepts the
intermediate segment altitude. The PFAF marks the beginning
of the final approach segment.

pre-departure clearance (PDC)

The electronic delivery of initial IFR clearances via air-
ground data link (AGDL) to airline companies with an on-site
computer capable of interfacing with ATC and the data link
service provider.

preferential runway

One or more runways designated and published by the airport
operator whose selection directs aircraft away from noise-
sensitive areas during the initial departure and final approach
phases of flight. Designation of preferential runways may be

governed by time restrictions, weather, runway conditions,
airport layout, aircraft routings or capacity maximization.

preferred runway

At an uncontrolled aerodrome, the most suitable operational
runway, taking into consideration wind direction and speed,
noise abatement restrictions, runway conditions, ground
traffic, and any other relevant factor or restriction.

procedure turn (PT)

A manoeuvre in which a turn is made away from a designated
track followed by a turn in the opposite direction to permit
the aircraft to intercept and proceed along the reciprocal of
the designated track.

procedure turn inbound

The point of a procedure turn manoeuvre where course reversal
has been completed and an aircraft is established inbound on
the intermediate approach or final approach course. A report
of “procedure turn inbound” is normally used by ATC as a
position report for separation purposes.

progressive taxi

Precise taxi instructions given to a pilot unfamiliar with the
aerodrome or issued in stages as the aircraft proceeds along
the taxi route.

Q-routes

Q-routes are high-level fixed RNAV routes depicted on En
Route High Altitude charts using black dashed lines and require
an RNAV system with performance capabilities currently
only met by GNSS or distance measuring equipment/inertial
reference unit (DME/DME/IRU) systems. DME/DME/IRU
navigation may be limited in some parts of Canada owing to
navigational facility coverage. In such cases, the routes will
be annotated as “GNSS only” on the chart.

radar identification

The process of ascertaining that a particular target is the radar
echo from a specific aircraft.

“Radar identified”

An expression used by ATC to inform the pilot of an aircraft
when radar identification is established.

RADAR REQUIRED

Annotation used on an instrument approach chart to indicate
that the procedure turn may have been eliminated and that the
initial approach portion of the procedure is being provided
by ATC vectors. Without ATC vectoring, the instrument
approach procedure (IAP) may not have a published initial
approach.

radial (R)

A magnetic bearing from a VHF omnidirectional range
(VOR), tactical air navigation aid (TACAN), or VORTAC
facility, except for facilities in the Northern Domestic
Airspace (NDA), which may be oriented on true or grid north.
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reduced vertical separation minimum (RVSM)

The application of 1 000-ft vertical separation at and above
FL 290 between RVSM certified aircraft operating in
designated airspace.

required visual reference

In respect of an aircraft on an approach to a runway, the
section of the approach area of the runway or the visual aids
that, when viewed by the pilot of the aircraft, enable the pilot
to make an assessment of the aircraft position and the rate of
change of position relative to the nominal flight path in order
to continue the approach and complete the landing.

resolution advisory (RA)

Aural and visual alerts and information to avoid a potential
airborne collision

restricted area

Class F airspace of defined dimensions above the land areas
or territorial waters within which the flight of aircraft is
restricted in accordance with certain specified conditions.

“Resume normal speed”

An expression used by ATC to advise a pilot that previously
issued speed restrictions are cancelled, but that published
speed restrictions are still applicable, unless otherwise stated
by ATC.

runway edge lights

Aeronautical ground lights consisting of white lights located
along the edges of the runway.

e also called: runway lights

runway heading

The magnetic or true direction that corresponds with the
runway centreline rather than the painted runway numbers.

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 takeoff of
aircraft.

runway in use

Any runway currently being used for takeoff or landing.
When multiple runways are used, they are all considered
runways in use.

e also called: active runway

runway lights

Aeronautical ground lights located on a runway, indicating
its direction or boundaries, and including but not limited to
runway centreline lights, runway edge lights, runway end
lights, threshold lights and touchdown zone lights.

e also called: runway edge lights

runway strip
A defined area including the runway and, if provided, the
stopway, that is intended:

(@ to reduce the risk of damage to aircraft running off a
runway; and

(b) to protect aircraft flying over this area during takeoff or
landing operations.

RVSM Aircraft

An aircraft that meets reduced vertical separation minimum
(RVSM) requirements for certification and for operator
approval.

safety alert

A notification by an air traffic controller to an aircraft that it
is in a position which, in the controller’s judgment, is in
unsafe proximity to terrain, obstructions or other aircraft.

safe altitude 100 NM

The lowest altitude that may be used under instrument
meteorological conditions (IMC) that will provide a minimum
vertical clearance of 1000 ft or, in a designated mountainous
region, 1500 or 2000 ft, as appropriate, rounded up to the next
100-ft increment, under conditions of standard temperature
and pressure, above all obstacles located in an area contained
within a radius of 100 NM of the aerodrome geometric centre.

scheduled point

Specific aerodrome, where an air operator arrives or departs
with passengers and/or cargo, for remuneration according to a
published timeline, or so regular or frequent as to constitute a
recognizably systematic series.

secondary surveillance radar (SSR)

A radar system that requires complementary aircraft
equipment (transponder). The transponder generates a coded
reply signal in response to transmissions from the ground
station (interrogator). Since this system relies on transponder-
generated signals rather than signals reflected from the
aircraft, as in primary surveillance radar, it offers significant
operational advantages such as increased range and
positive identification.

shuttle procedure
A manoeuvre involving a descent or climb in a pattern
resembling a holding pattern.

Southern Control Area (SCA) (see RAC Figure 2.3)
A controlled airspace within the Southern Domestic Airspace
(SDA) at 18 000 ft ASL and above.

Southern Domestic Airspace (SDA) (see RAC Figure 2.1)
As geographically delineated in the Designated Airspace
Handbook (DAR), all airspace within the Canadian Domestic
Airspace (CDA) commencing at the Canada-United States
border and extending northward to the southern limit of the
Northern Domestic Airspace (NDA).
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“Squawk ident”
A request for a pilot to activate the aircraft transponder
identification feature.

standard instrument departure (SID)

An IFR ATC departure procedure published in the Canada Air
Pilot (CAP) for pilot and controller use. SIDs may be either:

(@ pilot navigation SIDs: SIDs where the pilot is required to
use the applicable SID chart as reference for navigation to
the en route phase; or

(b) vector SIDs: SIDs established where ATC will provide
radar navigational guidance to a filed or assigned route,
or to a fix depicted on the applicable SID chart. Pilots are
expected to use the SID chart as a reference for navigation
until the vector is commenced.

standard terminal arrival (STAR)
An IFR ATC arrival procedure published in the Canada Air
Pilot (CAP) for pilot and controller use.

stepdown fix

A fix permitting additional descent within a segment of an
instrument approach procedure (IAP) by identifying the point
at which a controlling obstacle has been safely overflown.

stop-and-go

A procedure in which an aircraft lands, makes a complete
stop on the runway, and then commences a takeoff from
that point.

startle

A sudden shock due to surprise or alarm, which can cause an
adverse psychological or physiological effect.

straight-in approach

(@ A VFR approach in which the aircraft enters the
aerodrome traffic circuit on the final leg without having
executed any other part of the circuit.

(b) An IFR approach in which the aircraft begins the final
approach without first having executed a procedure
turn (PT).

terminal arrival area (TAA)

An area depicted on select GNSS approach charts that
indicates altitudes that provide a minimum clearance of 1
000 ft above all obstacles. The area is bounded by tracks and
distances to identified waypoints.

terminal control area (TCA)

A controlled airspace of defined dimensions that is normally
established in the vicinity of one or more major aerodromes
and within which ATC service is provided based on the
airspace classification.

threshold
The beginning of the portion of the runway usable for landing.

threshold crossing height (TCH)
The height of the glide path (GP) above the runway threshold.

touch-and-go
A procedure in which an aircraft lands and then takes off
without stopping.

touchdown zone (TDZ)

The first 3 000 ft of the runway or the first third of the runway,
whichever is less, measured from the threshold in the direction
of landing.

touchdown zone elevation (TDZE)
The highest centreline elevation in the touchdown zone.

total system error (TSE)

The difference between true position and desired position.
This error is equal to the sum of the vectors of the PDE, FTE,
and NSE.

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 true, magnetic or grid north.

transition

(@ The general term that describes the change from one phase
of flight or flight conditions to another, e.g. transition
from en route flight to the approach or transition from
instrument flight to visual flight.

(b) A published procedure used to connect the basic standard
instrument departure (SID) to one or more en route airways
or to connect one or more en route airways to the basic
standard terminal arrival (STAR). More than one transition
may be published in the associated SID or STAR.

¢ also called: feeder route

traffic advisory (TA)

Aural and visual alerts and information on position of other
aircraft in immediate vicinity to assist the pilot in the visual
acquisition of intruder aircraft.

True reference bearings (TRB)

True reference bearings (TRB) will be published along fixed
RNAV routes located in the NDA and shall be notated with
the suffix “T”.

T-routes

T-routes are low-level controlled fixed RNAV routes depicted
on En Route Low Altitude charts using black dashed lines
and require GNSS RNAV systems for use. The airspace
associated with T-routes extends upward from 2 200 ft AGL,
10 NM either side of the centreline, and does not splay. The
MOCA provides obstacle protection for only 6 NM either side
of the track centreline and does not splay.
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ultralight aeroplane

An advanced ultralight aeroplane or a basic ultralight
aeroplane.

* see also: advanced ultralight aeroplane, basic
ultralight aeroplane

unmanned air vehicle (UAV)

A power-driven aircraft, other than a model aircraft, that is
designed to fly without a human operator on board.

vector

A heading given by a controller to a pilot on the basis of radar-
derived information to provide navigational guidance.

* also called: radar vectoring

visual approach

An approach wherein an aircraft on an IFR flight plan (FP),
operating in visual meteorological conditions (VMC) under
the control of ATC and having ATC authorization, may
proceed to the airport of destination.

visual meteorological conditions (VMC)

Meteorological conditions, expressed in terms of visibility
and distance from cloud, equal to or greater than the minima
specified in CAR 602.

visual separation

A means used by controllers to separate aircraft operating in
visual meteorological conditions (VMC).

(@ VFR—The controller, having determined that a potential
conflict exists, issues clearances, instructions and/or
information as necessary to aid aircraft in establishing
visual contact with each other or to assist aircraft in
avoiding other aircraft.

(b) IFR or CVFR—Following a pilot’s report that the
traffic is in sight, the controller issues the clearance and
instructs the pilot to provide his or her own separation by
manoeuvring the aircraft as necessary to avoid or follow
the traffic.

waypoint (WP)

A specified geographical location, defined by longitude and
latitude, that is used in the definition of routes and terminal
segments and for progress-reporting purposes.

“When ready...”

Authorization for an aircraft to comply with a clearance or
instruction at some point in the future when convenient.

wind shear (WS)

A change in wind speed and/or wind direction in a short
distance. It can exist in a horizontal or vertical direction and
occasionally in both.

5.2  ABBREVIATIONS AND ACRONYMS

AAE .. above aerodrome elevation
AAIR .............. Annual Airworthiness Information Report
AAS o aerodrome advisory service
ABAS....ccoiee aircraft-based augmentation system
ACA Lo Arctic Control Area
ACARS ..o aircraft communications

................................ addressing and reporting system
ACAS ..o airborne collision avoidance system
AC e Adpvisory Circular
ACC ..t area control centre
AD Airworthiness Directive
ADB....ooiieee e aviation document booklet
ADCUS ..ottt “Advise customs”
ADF ..o automatic direction finder
ADIZ...oeoiieieeeeeen, air defence identification zone
ADS ..o automatic dependence surveillance
ADS-B........ automatic dependent surveillance - broadcast
ADS-C........ automatic dependence surveillance - contract
ADS WPR.......cocveeee. automatic dependent surveillance

...................................... waypoint position report(ing)
AFCS .o, automatic flight control system
AFM e aircraft flight manual
AFN ..o, air traffic services facilities notification
AFS aeronautical fixed service
AFTN......aeronautical fixed telecommunications network
AGL ..o above ground level
AGN ..o aircraft group number
AIC e, aeronautical information circular
AIP i Aecronautical Information Publication
AIRAC.............. Aeronautical Information Regulation and Control
ATREP ..ot air report
AIS aeronautical information service

AM s amplitude modulation
AMA oo area minimum altitude
AME ... aircraft maintenance engineer
AMIS ..o aircraft movement information service
ANS air navigation system
AOC ...t air operator certificate
AOC ...t Aviation Operations Centre
AOE ..o airport of entry
AOM ..., airport operations manual
APAPL.....oovrnn abbreviated precision approach path indicator
APREQ ..o approval request
APV e approach procedure with vertical guidance

aircraft radio control of aerodrome lighting

............................ Aircraft Rescue and Fire Fighting
........................................... aerodrome reference point
aircraft critical surface contamination

ASDA....cccoieeeeee, accelerate-stop distance available
ASDE ..o airport surface detection equipment
ASL o above sea level
ATA e actual time of arrival
ATC e air traffic control
ATF e aerodrome traffic frequency
ATFM .o air traffic flow management
ATIS...cooiiiee automatic terminal information service
ATM o air traffic management




ATN ..ccvvvvinene. aeronautical telecommunications network
ATPL...oviiiiiiinierece airline transport pilot licence
ATS o air traffic service
AU e approach UNICOM
AULA ..o, advanced ultralight aeroplane
AVASI............ abbreviated visual approach slope indicator
AVGAS ...t aviation gasoline
AWOS ... automated weather observation system
AWWS e, Aviation Weather Web Site
baro-VNAV ..o barometric vertical navigation
BOST ottt broadcast
BPL ..o balloon pilot licence
BULA ..o, basic ultralight aeroplane
£ s Celsius
CADORS ...t Civil Aviation Daily

.................................... Occurrence Reporting System
CAE .o control area extension
CAME......cccoviniiinn Civil Aviation Medical Examiner
CAP e Canada Air Pilot
CARS v Canadian Aviation Regulations
CARAC..Canadian Aviation Regulation Advisory Council
CARC.....ccevvvviene Civil Aviation Regulatory Committee
CARS.....coovee, community aerodrome radio station
CASARA........... Civil Air Search and Rescue Association
CAT i clear air turbulence
CAT LIL I .o Category 1, I1, 111
CAVOK ..ottt ceiling and visibility OK
CDA ..ottt Canadian Domestic Airspace
CDA ..o departure clearance readback (data link)
CDFA ..ot constant descent final approach
CDI it course deviation indicator
CFB ot Canadian Forces base
CFS e, Canada Flight Supplement
CFIT oo, controlled flight into terrain
CG e centre of gravity
CLD .o departure clearance message (data link)
CLDN ....cccecvvenee Canadian Lightning Detection Network
CMA ..o, Central Monitoring Agency
CMAC......ccoe.e. Canadian meteorological aviation centre
CMC ..ot Canadian Meteorological Centre
CMNPS ........ Canadian minimum navigationperformance

............................................................... specifications
CMNPSA...... Canadian minimum navigationperformance

................................................ specifications airspace
CMU........... communications management unit (data link)
CNS ..o communications, navigation, surveillance
CPDLC.............. controller-pilot data link communications
Cof A certificate of airworthiness
COf Rt certificate of registration
CPL oo commercial pilot licence
CRC. .o Consolidated Regulations of Canada
CRFT ..cooviiiriinicne Canadian Runway Friction Index
CTA e control area
CVFR ..ot controlled VFR
CWAS ... Canada Water Aerodrome Supplement
CZ e control zone
DA e decision altitude
DADS...ceoiriiririenenne digital altimeter display system
DAH............. Designated Airspace Handbook (TP 1820E)
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D-ATIS oo data link ATIS
DCL ..ottt departure clearance (data link)
DCPC.....cccevenee direct controller-pilot communications
DF e direction finder
DH e decision height
DME ..ot distance measuring equipment
DND..cooiviiiiiiieee, Department of National Defence
DR dead reckoning navigation
DRCO. ....cccceeveee. dial-up remote communications outlet
DST e daylight saving time
DTW oot downwind termination waypoint
DUATS ...cccooveiene Direct User Access Terminal System
DVFR ..ot defence visual flight rules
D-VOLMET ......cctveireireireireeeene data link VOLMET
E e east
EASA .o European Aviation Safety Agency
EAT oo expected approach time
ECAC....cooveveee European Civil Aviation Conference
EET oo estimated elapsed time
EFC oo, expected further clearance time
ELT oo, emergency locator transmitter
EMAS ..o engineered material arresting system
EMI oo, electromagnetic interference
ERS . Emergency Response Service
ESCAT Plan................. Emergency Security Control of Air
..................................................................... Traffic Plan
EST e Eastern Standard Time
ETA .o estimated time of arrival
ETD oo estimated time of departure
ETE .o estimated time en route
EWH ..o eye-to-wheel height
FAA ..o Federal Aviation Administration (USA)
FACF ..o, final approach course fix
FAF oo final approach fix
FANS .o future air navigation systems
FARS ...ccvvveieiee Federal Aviation Regulations (USA)
FATO oo final approach and take-off area
FAWP ..o, final approach waypoint
FD .. upper level wind and temperature forecast
FDE ..ot fault detection and exclusion
FE oo flight engineer
FIC e flight information centre
FIR e flight information region
FISE ..cooiiieiieee flight information service en route
FL e flight level
FLAS e flight level allocation scheme
FM e frequency modulation
FMS o, flight management system
FPUL..oooiiiieeeee flight plan unique identifier
FRT oo fixed radius transition
FSM .o flight system management (data link)
FSS e flight service station
FSTD..ooovveieieieeeee flight simulation training device
FTE oo flight technical error
GBAS.....ccooee ground-based augmentation system
GEO ..ot geostationary earth orbit
GFA o graphic area forecast
GHZ oo gigahertz
GLONASS........ global orbiting navigation satellite system
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GMU ..ot GPS monitoring unit
GNSS ..o global navigation satellite system
GOTA ..o Gander oceanic transition area
GP s glide path
GPL .o glider pilot licence
GPS o global positioning system
GYP oo gyroplane pilot permit
HAA e height above acrodrome
HAT oo height above touchdown
HDGi ..o heading
HE e high frequency
HFDL ..ottt HF data link
HE e mercury
HMU ..o height monitoring unit
hPa o hectopascal
HPL .o horizontal protection limit
BT e hour
HSI horizontal situation indicator
HZ s hertz
TAF e initial approach fix
TIAP e instrument approach procedure
TAS e indicated airspeed
ICAO................. International Civil Aviation Organization
TE e intermediate fix
IFF e identification, friend or foe
IFR e, instrument flight rules
IFSS e international flight service station
IFT e instrument flight test
ILS e, instrument landing system
IMC .o instrument meteorological conditions
INF e inland navigation fix
INS e inertial navigation system
IRS e inertial reference system
ISA International Standard Atmosphere
JOTJET oo high level airway
JRCC...ooveveeeeeeee joint rescue co-ordination centre
K s kilogram
KHZ ot kilohertz
KIAS ..o knots indicated airspeed
KN e kilonewton
Kt e knot
LAAS ..o, local-area augmentation system
LAHSO...oooveieieiee Land and Hold Short Operations
DD s pound
LDA oo landing distance available
LED oot light-emitting diode
LEO it low earth orbit
L e low frequency
| 5] 72N SRR low intensity approach lighting
LOC ettt localizer
LNAV e lateral navigation
LP ... localizer performance without vertical guidance
LPV .......... localizer performance with vertical guidance
LRNS .ot long range navigation system
LVOP......ooiiiiiiiiicnceee, low visibility operations plan
LWIS. ..o limited weather information system
MA e missed approach
MALS........... medium intensity approach lighting system
MALSF.......... medium intensity approach lighting system

.................................... with sequenced flashing lights
MALSR.....cooovrrnee medium intensity approach lighting system

...................... with runway alignment indicator lights
MANAB ..ot Manual of Word Abbreviations
MANAIR................ Manual of Standards and Procedures

.................................. Jfor Aviation Weather Forecasts
MANOBS......... Manual of Surface Weather Observations
MANOT ..ot missing aircraft notice
MAP ..o missed approach point
MASPS. ..o minimum aircraft system

............................................. performance specification
MAWRP ..ot missed approach waypoint
D o millibar
MCDU .......cccocveuenne. multipurpose control and display unit
MCTOW .......cccueuee maximum certificated takeoff weight
MDA ..ot minimum descent altitude
MEA ..o minimum en route altitude
MEDEVAC .......cccoovvieieeeiee medical evacuation flight
MEHT.....cccoeerveen. minimum eye height over threshold
MEL...oooioiieieieeeee e minimum equipment list
MEO ..ottt medium earth orbit
METAR.............. aerodrome routine meteorological report
MF e mandatory frequency
MF s medium frequency
MFAU .....ccvvieiieeeeee Military Flight Advisory Unit
MHA. ... minimum holding altitude
MHZ ...ttt megahertz
MLAT ..ot multilateration
MLS ..o microwave landing system
MM L middle marker
MNPS.............. minimum navigation performance specifications
MNPSA ... minimum navigation performance

................................................ specifications airspace
MOA ..ot military operations area
MOCA ....ccooovviene minimum obstacle clearance altitude
MPa .o e megapascal
11010 ) 1 SRS miles per hour
MRA ..ot minimum reception altitude
MRB ..ot magnetic reference bearing
MSA ..o minimum sector altitude
MTCA ..o military terminal control area
MTOW ... maximum take-off weight
MTSAT ..o multifunctional transport satellite
MU e management unit (data link)
MVA ..o minimum vectoring altitude
MVFR. ..o, marginal visual flight rules
MWO ..o meteorological watch office
N ettt north
NAARMO................ North American Approvals Registry

...................................... and Monitoring Organization
NACP c..ovevirienn navigation accuracy category—position
NADP ....coovvvvveenen. noise abatement departure procedure
NAR oot North American route
NASA ..ot National Aeronautics and

...................................... Space Administration (USA)
NAT e North Atlantic
NATO oo North Atlantic Treaty Organization
NAVAID ..ottt navigation aid
NCA oo Northern Control Area
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NCATS......ccevvee national civil air transportation system
NDA ..o Northern Domestic Airspace
NDB ..ottt non-directional beacon
NIC o navigation integrity category
NM e nautical mile
NOPT . no procedure turn
NORDO ..ottt no radio
NPA e non-precision approach
NRP oo, North American Route Program
NSE oo navigation system error
NUCP...oovereee navigation uncertainty category—position
NVIS. .o, night vision imaging system
NWP e numerical weather prediction
NWS e North Warning System
OAC ...t oceanic area control centre
OAT ..ot outside air temperature
OBST .t obstacle
O/C e observer-communicator
OCA ..o oceanic control area
OCL ..ot obstacle clearance limit
OCL ..ot oceanic clearance (data link)
OCS .o, obstacle clearance surface
ODALS............. omnidirectional approach lighting system
(015 ) D opposite direction level
OFEP ..ot oceanic entry/exit point
OFZ ..o obstacle free zone
OIDS ..o operational information display system
OKTA ..ottt one-cighth
OLS oo, obstacle limitation surface
OM s outer marker
OPS oo obstacle protection surface
OTS e organized track system
OTT e over-the-top
PAC e Pacific
PAL oo peripheral station
PAPL....ccveieie precision approach path indicator
PAR oo precision approach radar
PAS e private advisory station
PBN ..o performance-based navigation
PCN ..o pavement classification number (ICAO)
PDC ..ot pre-departure clearance (data link)
PDE ..oooiieeeeeeee e path definition error
PFAF ..o precise final approach fix
PIC e pilot-in-command
PIREP ....ooiiiieieeeeeeeeee e pilot weather report
PLR oo pavement load rating
PPC e pilot proficiency check
PPL e private pilot licence
PPR oo prior permission required
PPS present position symbol
PRM. ..ot preferred routes message
PRN oo pseudorandom noise
PSI e pounds per square inch
PSR o primary surveillance radar
PSTN. et public switched telephone network
P e procedure turn
RA resolution advisory
RAAS .o remote aerodrome advisory service
RAIM............... receiver autonomous integrity monitoring

RAMO ..ot regional aviation medical officer
RC radius of containment
RCAP ...t Restricted Canada Air Pilot
RCD....cocvvvviien. departure clearance request (data link)
RCMP ..., Royal Canadian Mounted Police
RCO ..o remote communications outlet
RE e radius to fix
RILS oo runway identification lights
RMI oo radio magnetic indicator
RNAV Lo area navigation
RNP oo required navigation performance
RNPC............. required navigation performance capability
RONLY ettt receiver only
RPAS .o remotely piloted aircraft system
RPP e recreational pilot permit
RSC runway surface condition
RTF i radiotelephony frequency
RVOP .....coovviviriiininn, reduced visibilty operations plan
RVR o, runway visual range
RVSM ... reduced vertical separation minimum
S e south
SA e selective availability
SAR oo search and rescue
SATCOM.....c.oocevininininenenene satellite communications
SBAS ..o satellite-based augmentation system
SCA e Southern Control Area
SCDA ..ot stabilized constant descent angle
SDA ..ot Southern Domestic Airspace
SELCAL ..ottt selective calling system
SFOC ....covveeeene special flight operations certificate
SID ot standard instrument departure
SIF e selective identification feature
SIGMET................. significant meteorological information
SIL oot source integrity level
SLOP....ooovvirininininenn strategic lateral offset procedure
SM s statute mile
SNR .ottt signal-to-noise ratio
SOPS....oteveieieeeeie e standard operating procedures
SPECL......ccccecennee aerodrome special meteorological report
SPEC VIS ................ specified takeoff minimum visibility
SPL e special position indicator
SPP e student pilot permit
SSALR.............. simplified short approach lighting system

...................... with runway alignment indicator lights
SSALS .............. simplified short approach lighting system
SSB et single sideband
SSR o secondary surveillance radar
STAR oot standard terminal arrival
STOL aircraft................. short takeoff and landing aircraft
SVER .ot special VFR flight
SVM it service volume model
SVN et satellite vehicle number
T e e true
TA e traffic advisory
TAA it terminal arrival area
TAC i terminal area chart
TACAN .....ooiiiicieceeeeeee tactical air navigation aid
TAF o aerodrome forecast
TAS e true airspeed
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TATC .............. Transportation Appeal Tribunal of Canada
TAWS. ..o terrain awareness and warning system
TC e Transport Canada
TCCA...ciiiieieeeee Transport Canada Civil Aviation
TCA e terminal control area
TCAS I/I1........ traffic alert and collision avoidance system
TCH .ooiiee e threshold crossing height
TCU e terminal control unit
TDOA ...oooiiiiiiirineeceeee time difference of arrival
TDZ i touchdown zone
TDZE ..o, touchdown zone elevation
TDZL ..o touchdown zone lighting
TLOF .o, touchdown and lift-off area
TMI o track message identification
TODA ..ottt take-off distance available
TORA ..o take-off run available
TP e Transport Canada publication
TRA e tower radar area
TRB oot true reference bearings
TRP et tower radar plan
TSB oo Transportation Safety Board of Canada
TSE e total system error
TSO o, Technical Standard Order
TSR e, terminal surveillance radar
UAS s unmanned aircraft system
UAV ittt unmanned air vehicle
ULP e ultralight pilot permit
TWR e control tower
UHF oo ultrahigh frequency
UNICOM......cocovivinirininiennee universal communications
USB ettt upper sideband
UTC ot Coordinated Universal Time
VAA .ot volcanic ash advisory
VAAC ..o volcanic ash advisory centre
VAGS ..o Visual Alignment Guidance System
VAS s vehicle advisory service
VASI oot visual approach slope indicator
VASIS ..o visual approach slope indicator system

.............................................................. (generic term)
VCOA ..ot visual climb over the airport
VCS Lo vehicle control service
VDF ittt VHF direction finder
VDI i vertical deviation indicator
VDL ottt VHF digital link
VDR .ottt VHF data radio
VER oo visual flight rules
VGSS oo voice generator sub-system
VHEF .o very high frequency
VLF e very low frequency
VMC ..o, visual meteorological conditions
VNAP oo, vertical noise abatement procedure
VINAV ettt vertical navigation
VNC ..o VFR navigation chart
VOLMET.........c.c...... in-flight meteorological information
VOR ..ottt VHF omnidirectional range
VORTAC......ccoenenee combination of VOR and TACAN
VPA o vertical path angle
VTA e VEFR terminal area chart
VTOL aircraft.......coccovcreunecenee vertical takeoff and landing aircraft

e west
WAAS .o wide area augmentation system
WAFC ..o world area forecast centre
WAFS. .. world area forecast system
WMO ..o, World Meteorological Organization
WP e waypoint
WPR..ccooiiiiiirc, waypoint position report(ing)
S e wind shear
ZUI (Z) e Coordinated Universal Time
NOTES:

1. The Supplements contain additional abbreviations
applicable to aeronautical charts and publications.

2. Abbreviations typical of meteorology are contained in
MET 14.0.
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5.3  LEeGISLATION INDEX

This index provides a cross-reference between the CARs and
corresponding TC AIM pages where relevant information can
be found. Some administrative or enabling legislation has

been omitted where it has been determined that knowledge of
the rule is not required for aircraft operations.
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The CARs section numbers contained throughout the text
are those of the Consolidated Regulations of Canada (CRC),
Chapter 2, as contained in the CARs.

CARs TC AIM

Subpart No. Gt e Paragraph No.

Part | General Provisions LRA 7.5

103 Administration and Compliance LRA 6.3, 6.4

Part Il A!rcraft Ident|ﬂcat|on.and Registration and Operation of a Leased LRA 4.1, 4.6, 7.5
Aircraft by a Non-registered Owner

201 Identification of Aircraft and Other Aeronautical Products LRA 4.2

202 Aircraft Marking and Registration LRA 4.3,4.7,5.7.2

Part Il Aerodromes, Airports and Heliports LRA 7.5

301 Aerodromes AGA 2.1,7.3

302 Airports AGA 2.3.6

Part IV Personnel Licensing and Training LRA 7.5

403 Aircraft Maintenance Engineer Licences and Ratings LRA5.4.2

406 Flight Training Units LRA 5.6.1

421 Flight Crew Permits, Licences and Ratings LRA 1.1, 1.6, 112

424 Medical Requirements LRA 1.1, 1.9, 2.2

PartV Airworthiness LRA 7.5

501 Annual Airworthiness Information Report LRA 5.5

507 Flight Authority and Certificate of Noise Compliance LRA5.1,5.3.1,5.3.3

591 Approvaliof the Type Design or a Change to the Type Design of an LRA 5.2.2, 5.6
Aeronautical Product

521 . o .

Division IX Service Difficulty Reporting LRA 5.6.4

521 . . . .

"L Airworthiness Directives LRA 5.7.1
Division X
571 Aircraft Maintenance Requirements LRA5.41,5.6.1
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Canadian Aviation Regulations

CARs TCAIM
Subpart No. RGeS Paragraph No.
Part VI General Operating and Flight Rules RAC 3.1, LRA 7.5
601 Airspace RAC 1.10, 2.8, 2.8.6,2.9.2
COM 5.2, COM Annex A 1.0, RAC
1.7,1.9, 110, 1.11, 2.3.1, 2.5.2,
2.7.3,2.7.4,2.10, 211, 212, 213,
3.1,3.2,3.6.1,3.6.2,3.71,3.7.2, 3.9,
. . 3.12,3.12.1, 313, 3.14, 4.1, 4.1.2,
602 Operating and Flight Rules 43,448 452 454 457 54
5.5,6.1,6.2,8.1,84,8.5,8.6,9.73,
9.13,9.19.1,9.20.1,9.20.2, RAC
Annex 2.0, AIR 2.11.2, 2.11.3, 2.14,
2.14.1,4.4.2, 4.8
603 Special Flight Operations RAC 2.5.2, AIR 4.8
604 Private Operator Passenger Transportation RAC9.19, LRA 2.6.1
. . SAR 3.1,3.9,LRA 2.3.1,2.4.1, 2.6.1,
605 Aircraft Requirements 263,271,273
625 Aircraft Equipment and Maintenance Standard LRA5.4.1,5.6.1,5.7.1
Part VI Commercial Air Services RAC 9.19, LRA 2.6.1, 5.5, AIR 2.14.1
703 Air Taxi Operations AR 4.4.2
704 Commuter Operations AlR 4.4.2
705 Airline Operations AlR 4.4.2
706 Aircraft Maintenance Requirements for Air Operators LRA 5.6.1
Part VIII Air Navigation Services LRA 5.6.4

5.4 CaNaDpIAN AviaTiON REGuLATION ADVISORY

CounciL (CARAC)

5.41 General

This part outlines the TCCA regulatory consultation process.
The TCCA advisory council is known as CARAC. The
Director General, Civil Aviation is the sponsor of CARAC.

The Council was established on July 1, 1993.

5.4.2 Governing Principles

The Cabinet Directive on Regulatory Management published
by the Treasury Board of Canada requires TC (and other
federal departments) to engage at all stages of the rulemaking
process. TCCA engages stakeholders on regulatory initiatives
through CARAC, and as such, CARAC is an important part
of TC’s rulemaking consultation process.

CARAC’s main governing principle is to maintain or improve
upon Canada’s high level of aviation safety.
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New proposals, including public interest issues, are judged
on the safety and efficiency that would result from their
implementation. Proposals are also assessed at an early stage
to determine where the development and approval processes
can be streamlined and where resources should be focused.

5.4.3 Objective

CARAC'’s prime objective of assessing and recommending
potential regulatory changes through cooperative rulemaking
activities is accomplished through:

(a) communicating and seeking industry input on TCCA’s
rulemaking and strategic priorities;

(b) identifying critical or contentious issues that indicate a
need to examine and revise, where necessary, existing
regulations, policies, standards or procedures to maintain
or improve aviation safety in Canada;

(c) soliciting and identifying aviation industry needs for
full consideration through direct involvement and
consultation;

(d) developing and maintaining administrative tools in order
to engage the aviation industry at various stages of the
rulemaking process;

(e) eliminating, wherever possible, constraints to system
safety and allowing for efficiency through regulations
and standards to reduce complexity and increase the
productivity of the overall aviation safety system;

(f) minimizing the regulatory burden where safety is not
compromised;

(g) maximizing, to the extent practicable, the compatibility
of the Canadian regulatory system with that of other
regulatory authorities (e.g. ICAO standards and
recommended practices, FAA, EASA) where safety or
efficiency benefits can be derived; and

(h) transmitting comprehensive and accurate information to
the aviation industry in a timely manner.

5.4.4 Organizational Structure

CARAC is a joint undertaking of government and the aviation
community for formal consultations with aviation stakeholders
on all aspects of rulemaking activities. The participation of
a large number of organizations and individuals is sought to
represent the overall viewpoint of the aviation community.
Participants include management and labour organizations
that represent air operators, manufacturers, and professional
associations.

5.4.4.1 Focus Group

A focus group reviews technical or safety policy issues;
provides technical expertise; conducts risk assessments; and
develops possible solutions and recommendations within the
scope of a defined terms of reference. Focus group members
are comprised of selected subject matter experts from the
industry and TC. A focus group is established based on the
results of a preliminary issue and consultation assessment.

5.4.4.2 Special Technical Committee

A special technical committee provides advice and
recommendations to TCCA’s management team on regulatory
issues and formal regulatory proposals. A special technical
committee discusses policy objectives and supportive
documentation. Membership is comprised of representatives
from the aviation community, other interested parties and TC.
A special technical committee can be established based on
the results of a preliminary issue and consultation assessment.

5.4.4.3 CARAC Plenary

The CARAC plenary provides an open forum for the aviation
industry and TC to exchange on the content and execution
of TCCA’s rulemaking and strategic priorities in light of the
operational and emerging technological needs of the aviation
industry.

5.4.4.4 TCCA Management Team

The TCCA management team has the responsibility to identify
and prioritize regulatory issues and to consider, approve and
direct the implementation of recommendations made by
CARAC focus groups and special technical committees, as
applicable.

The Director, Standards or the Director, Policy and
Regulatory Services assesses proposals and supportive
documentation before they are submitted to a focus group or
special technical committee. The relevant director appoints
the focus group leader and chairs the special technical
committee meetings. They are responsible for reporting the
outcome of a focus group or special technical committee
meeting to the TCCA management team. The Director, Policy
and Regulatory Services is responsible for managing the
CARAC process and for ensuring that the aviation industry
representatives are sufficiently diverse in order to gather a
range of views and expertise.

5.4.4.5 Secretariat

The Secretariat establishes, implements and maintains all
systems required to allow CARAC to properly function. The
Secretariat is managed by Policy and Regulatory Services and
serves as the focal point for consultations on civil aviation
regulatory development issues within TC.
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5.4.5 Project Resources

Apart from the full-time Secretariat, resource support is
solicited from within TCCA and the aviation community,
as required. Costs incurred by stakeholder organizations
participating in a CARAC focus group, special technical
committee or plenary are expected to be borne by those
organizations. The CARAC Secretariat will provide, where
available, meeting facilities and administrative support, such
as decision records.

5.4.6 Communication

Comprehensive and timely communications are given
top priority. The appropriate and timely participation of
representatives from the aviation community and from within
TC in the CARAC process is key to an effective consultation
process with the aviation community.

The CARAC Activity Reporting System, accessible at <http:/
wwwapps.tc.ge.ca/Saf-Sec-Sur/2/NPA-APM/crs.aspx>,
provides supportive documentation on any given issue that
aviation stakeholders were consulted on. These documents
include preliminary issue and consultation assessments,
notice of proposed amendments, focus group reports, decision
records and documents presented at the plenary.

5.4.7 Information

The information presented in this part is in the process of being
published in greater detail in a revised CARAC Management
Charter and Procedures. Those interested in becoming
CARAC members or wishing to obtain more information
about CARAC may contact the CARAC Secretariat by mail,
telephone or e-mail at:

Transport Canada (AARBH)
CARAC Secretariat

330 Sparks Street

Ottawa ON KI1A ONS8

TeLii e 613-990-1847

E-mail: oo carrac@tc.ge.ca

6.0 AVIATION OPERATIONS CENTRE

(AOC)

6.1  Aviarion Operations Centre (AOC)—

Civi AviaTioN Accipent, OCCURRENCE
AND INCIDENT REPORTING

The Aviation Operations Centre (AOC) monitors the national
civil air transportation system (NCATS) 24 hours a day, seven
days a week and responds to NCATS emergencies that require
the attention or coordination of concerned functional branches,
including regional offices and other departments or agencies.

The AOC is the initial point of contact for all aviation-related
occurrences. It receives reports on accidents, occurrences
and any incidents that occur within the NCATS from various
sources, including NAV CANADA, airport authorities, Public
Safety Canada, law enforcement agencies, other government
departments, foreign governments, and the general public.
These reports are continuously monitored and then distributed
to the appropriate functional areas of Transport Canada Civil
Aviation (TCCA) for review, trend analysis, investigation (if
necessary), and final inclusion in the Civil Aviation Daily
Occurrence Reporting System (CADORS).

Reports requiring a regional, modal, multi-modal, inter-
departmental, or an outside agency’s attention are immediately
forwarded to that agency for further action. For more
information about the AOC, please see AIP Canada (ICAO)
ENR 1.14 available on the NAV CANADA Web site.

To report an aircraft accident, occurrence or incident, contact
the AOC 24 hours a day, seven days a week at:

Tel. (toll-free):....ccoveneeeiieieeieeeeeieeee 1-877-992-6853
Teli e 613-992-6853
Fax (toll-free):...c.ccovveeiieciieeieciiecieeeee, 1-866-993-7768
Fax: oo 613-993-7768

<http:/wwwapps.tc.gc.ca/saf-sec-sur/2/IR-RI/av_i_r.
aspx?lang=eng>.

7.0 CIVIL AVIATION ISSUES REPORTING

SYSTEM (CAIRS)

As of March 31, 2016, the Civil Aviation Issues Reporting
System (CAIRS) is no longer in operation.

The aviation community and the public can report issues,
concerns and hazards to the Civil Aviation Communications
Centre.

In an effort to maintain confidentiality, steps have been
taken by the communications centre to handle confidential
enquiries; however, incoming submissions must be clearly
marked, in title and body, as confidential.

Please send all enquiries to the Civil Aviation Communications
Centre:

Civil Aviation Communications Centre (AARC)
Transport Canada
Place de Ville, Tower C, 5th floor

330 Sparks Street

Ottawa ON KI1A ONS8

Tel: oo . 1-800-305-2059
Fax: ....ocooeiiiiiiiiiiieiee et .613-957-4208
E-mail: ............................... services@tc.ge.ca
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AGA—AERODROMES

1.0 GENERAL INFORMATION

1.1 GENERAL

All flights into, from or over the territory of Canada and
landings in such territory shall be carried out in accordance
with the regulations of Canada regarding civil aviation.
Aircraft landing in or departing from the territory of
Canada must first land at an aerodrome at which Customs
control facilities have been provided. See the Canada Flight
Supplement (CFS) for complete list.

The privileges extended are subject to each flight having
been properly authorized and to whatever restrictions the
Government of Canada may, from time to time, or in specific
cases, deem to be warranted.

1.1.1  Aerodrome Authority

Transport Canada is responsible for the surveillance of all
certified civil aerodromes in Canada. The addresses can be
found in GEN 1.1.2.

ICAO Documents
See ICAO Annex 14, Volumes I and II.

1.1.2

1.1.3  Canadian Runway Friction Index

Many airports throughout Canada are equipped with
mechanical and electronic decelerometers which are used to
obtain an average of the runway friction measurement. The
average decelerometer reading of each runway is reported
as the Canadian Runway Friction Index (CRFI). Experience
has shown that results obtained from the various types of
decelerometers on water and slush are not accurate, and the
CRFI will not be available when these conditions are present.

Aerodromes equipped with runway friction decelerometer
capability are listed in the CFS under “Runway Data”.

Operational data relating to the reported average CRFI and
the methods to be used when applying the factors to aircraft
performance are presented in AIR 1.6.

1.1.4 Contaminated Runway Operations

1.1.4.1  Canadian Civil Aerodromes

At Canadian Aerodromes where snow removal and ice
control operations are conducted, assessment and mitigation
procedures are carried out to the extent that is practicable
in order to provide movement surfaces that will permit safe
operational use.

Pilots who are confronted with conditions produced by
the changing Canadian climate must be familiar with and
anticipate the overall effect of contaminated runways on
aircraft handling characteristics in order to take any corrective
actions considered necessary for flight safety.

In general terms, whenever a contaminant such as water, snow
or ice is introduced onto the runway surface, the effective
coefficient of friction between the aircraft tire and runway
is reduced. However, the accelerate/stop distance, landing
distance and crosswind limitations contained in aircraft
flight manuals are demonstrated in accordance with specified
performance criteria on bare and dry runways during the
aircraft certification flight test program, and are thus valid
only when the runway is bare and dry.

As aresult, the stop portion of the accelerate/stop distance will
increase, the landing distance will increase and a crosswind
will present directional control difficulties.

It is therefore expected that pilots will take all necessary action,
including the application of any appropriate adjustment factor to
calculate stopping distances for their aircraft as may be required
based on the Runway Surface Condition and CRFI information.

1.1.4.2 Department of National Defence Aerodromes
Snow removal and ice control policy and procedures at
Canadian military aerodromes are similar to those of
Canadian Civil Aerodromes; however, the military aerodrome
operator may not use the same type of decelerometer to obtain
the average runway friction index.

1.1.5 Bird Hazard

Most major airports in Canada have a plan to identify and
control the hazards birds present to flight operations. This
situation generally is a problem during the spring and
autumn migrations; however, some airports are continuously
subjected to bird hazard. Pilots should monitor ATIS during
the migratory season for information concerning this hazard.

For more information on bird hazard, migratory birds and
bird strike reporting, see AIP Canada (ICAO) ENR 5.6.

1.2  INTERNATIONAL AIRPORTS

Some airports are designated “International Airport” by
Transport Canada to support international commercial air
transport and are listed as such in the /CAO Air Navigation
Plan - North Atlantic, North American, and Pacific Regions
(ICAO Doc 8755/13). See AIP Canada (ICAO) GEN 1.2.2.1
for information on International Commercial Flights.

ICAO Definitions

International Scheduled Air Transport, Regular Use (RS):
An aerodrome which may be listed in the flight plan as an
aerodrome of intended landing.

1.2.1
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International Scheduled Air Transport, Alternate Use (AS):
An aerodrome specified in the flight plan to which a flight
may proceed when it becomes inadvisable to land at the
aerodrome of intended landing.

International General Aviation, Regular Use (RG): All aircraft
other than those operated on an international air service.

NOTE:
Any of the listed regular acrodromes may be used as a regular
or alternate aerodrome.

1.3  ArrRobROME DIRECTORY

Complete general data on acrodromes is listed in CFS. ICAO
Type A Charts are available from Aeronautical Information
Service (see AIP Canada (ICAO) GEN 3.2).

1.4  ArrRoNAUTICAL GROUND LIGHTS

Aeronautical ground lights are found in CFS under the
aerodrome they serve or on VFR navigational charts.

2.0 AERODROMES AND AIRPORTS

2.1  GENERAL

An aerodrome is defined by the Aeronautics Act as:

Any area of land, water (including the frozen surface
thereof) or other supporting surface used, designed,
prepared, equipped or set apart for use either in
whole or in part for the arrival, departure, movement
or servicing of aircraft and includes any buildings,
installations and equipment situated thereon or
associated therewith.

This has a very broad application for Canada where there are
no general restrictions preventing landings or takeoffs. There
are defined exceptions, but, for the most part, all of Canada
can be an aerodrome.

Rules for operating an aerodrome are provided in Part III
of the Canadian Aviation Regulations (CARs) under
Subsection 301. The focus is to define the minimum safety
standards that must be offered as well as making provision for
inspection by the Minister. The operators of aerodromes are
encouraged, in the interest of aviation safety, efficiency and
convenience to improve their aerodromes beyond the basic
regulatory requirements using, as guidelines, the standards
and recommended practices applicable for the certification of
aerodromes as airports, heliports or water airports. The users
of aerodromes are, however, reminded that the improvement
of aerodrome physical characteristics, visual aids, lighting and
markings beyond the basic regulatory requirements stated in

CAR 301 for aerodromes is a matter of individual aerodrome
operator initiative. Such improvements do notrequire regulatory
compliance, nor are those improvements inspected or certified
in accordance with the standards and recommended practices
applicable for the certification of aerodromes as airports,
heliports or water airports.

Subsection 301 also puts into regulation the “Registration”
process, which is used to publish and maintain information
on an aerodrome in the Canada Flight Supplement (CFS)
or the Canada Water Aerodrome Supplement (CWAS). This
specifies that an aerodrome operator can expect:

(@) their aerodrome will be registered in the appropriate
publication when the operator provides the necessary
information respecting location, markings, lighting, use
and operation of the aerodrome;

(b) their aerodrome will not be registered in the appropriate
publication if the operator of the aerodrome does not meet
the aerodrome regulatory requirements for markers and
markings, warning notices, wind direction indicator and
lighting;

(c) to assume responsibility to immediately notify the
Minister of any changes in the aerodrome’s published
information regarding location, markings, lighting, use or
operation of the aerodrome; and

(d) their aerodrome will be classed as a registered aerodrome
when it is published in the CFS or CWAS.

NOTE:

No aerodrome operator is obliged by these regulations to
have information published in the CFS or CWAS and the
Minister may choose not to publish information for a site that
is considered to be hazardous to aviation safety.

In addition to the initial application inspection, registered
aerodromes are inspected on an as-required basis to verify
compliance with CARs and the accuracy of information
published in the CFS and CWAS. Such information, however,
is only published for the convenience of the pilot and should be
confirmed through contact with the aerodrome operator before
using a site.

Besides the “Aerodrome” and ‘“Registered Aerodrome”
terminology, there are also the terms “Airport”, “Heliport”,
and “Water Airport”. These are aerodromes for which a
certificate has been issued under Subpart 302 of the CARs or
Subpart 305 for Heliports. The objective is to protect those that
do not have the knowledge or ability to protect themselves-the
fare paying public and the resident in the vicinity of an airport
that could be affected by unsafe operations. This is done by
ensuring the site is inspected periodically for compliance
with Transport Canada Standards for obstruction surfaces,
physical characteristics, marking, lighting, maintenance
procedures, emergency response services, etc., which have
been recorded in an Airport/Heliport Operations Manual.
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The current status is to be advertised to all interested aircraft
operators through the CFS, Canada Air Pilot (CAP), NOTAM
and voice advisory as applicable.

2.2  Use oF AERODROMES, AIRPORTS AND

HELIPORTS

Public Use: An aerodrome or airport listed in the CFS or
CWAS that does not require prior permission of the aerodrome
or airport operator for aircraft operations is called a public-
use aerodrome, airport or heliport.

Private Use: An aerodrome or airport can be listed in the CFS
or CWAS, but be limited in its use. This can include:

(@) Prior Permission Required (PPR): The aerodrome
operator’s permission is required prior to use. All military
aerodromes require PPR for Civilian aircraft.

(b) Prior Notice Required (PNR): The aerodrome operator
owner or operator is to be notified prior to use in order that
current information on the aecrodrome may be provided.

NOTES:
1. Pilots and aerodrome operators are reminded that trespass
restrictions are not applicable to aircraft in distress.

2. Pilots intending to use a non-certified aerodrome are
advised to obtain current information from the aerodrome
operator concerning operating conditions prior to using
that aerodrome for aircraft operations.

2.3 ArRPORT/HELIPORT/WATER AIRPORT
CERTIFICATION

2.3.1 General

Transport Canada has the responsibility for the regulatory
development and compliance oversight in support of a
safe national air transportation system. Therefore, airports
supporting passenger-carrying commercial operations must
meet accepted safety standards. The airport operator holding
an airport certificate testifies that the aerodrome meets such
safety standards. Where variances from airport certification
safety standards are required, studies will be undertaken to
devise offsetting procedures, which will provide equivalent
levels of safety.

2.3.2 Applicability of Airport Certification
The requirement for aerodrome certification applies to:

(@) any aerodrome that is located within the built-up area of
a city or town;

(b) any land aerodrome that is used by an air operator for
the purpose of a scheduled service for the transport of
passengers; and

(c) any other aecrodrome, where the Minister is of the opinion
that it is in the public interest for that aerodrome to meet
the requirements necessary for the issuance of an airport
certificate and would further the safe operation of the
aerodrome.

Exempt are:
(a) military aerodromes; and

(b) aerodromes for which the Minister has written an
exemption, and an equivalent level of safety is defined.

2.3.3 Transport Canada Responsibilities

The responsibilities of Transport Canada include:

(@) developing safety standards, policies and criteria for
elements such as, but not limited to:
(i) physical characteristics of the manoeuvring area,
including separations,
(i1)) marking and lighting, and
(iii) obstacle limitation surfaces in the vicinity of airports,
heliports and water airports;

(b) reviewing aeronautical studies where variances from
airport certification safety standards are required;

(c) certifying and inspecting against the requirements and
conditions of the respective operations manuals (airport,
heliport, water airport); and

(d) as appropriate, verifying, amending and relaying pertinent
airport/heliport/water airport information to be identified
in the appropriate aeronautical information services (AIS)
publications.

2.3.4 Operator Responsibilities

The responsibilities of the operator of an airport/heliport/
water airport include, but are not limited to:

(@) complying with the applicable CARs Part III regulations
and standards;

(b) completing and distributing an approved operations
manual,

(c) maintaining the facility in accordance with the
requriements specified in the airport/heliport/water
airport operations manual; and

(d) advising Transport Canada and aircraft operators
whenever services or facilities fall below requirements
prescribed in the operations manual or differ from the
information published in the aeronautical publications for
their aerodrome.
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2.3.5 Airport Certification Process

Airport certification is a process whereby Transport Canada
certifies that an aerodrome meets airport certification safety
standards and that aerodrome data, as provided by the owner
or operator and confirmed by Transport Canada inspectors
at the time of certifcation, is correct and published in the
appropriate aeronautical information publications. When
these requirements are met, an airport certificate is issued.
The airport certificate documentation includes:

(@) the airport certificate, which certifies that the airport
meets required standards at the time of issuance; and

(b) the operations manual, which details the airport
specifications, facilities and services, and specifies the
responsibilities of the operator for the maintenance of
airport certification standards. The operations manual
is a reference for airport operations and inspections,
which ensures that variances from airport certification
safety standards and the resulting conditions of airport
certification are approved.

2.3.6 Regulatory References for Aerodrome
Certification (Airport/Heliport/Water
Airport)

The regulatory authority for airport, heliport, and water
airport certification is Subpart 302 of the CARs. The
regulatory authority for heliport certification can be found
under Part IIT of the CARs, which includes reference to the
respective compliance standards for aecrodrome certification.
Depending on the date on which the certificate was initially
issued, some aerodrome operators may be complying with
previous versions of the certification standards.

2.4 ArprORT/HELIPORT/WATER AIRPORT
CERTIFICATE

2.4.1 lIssue

A certificate will be issued when an inspection confirms
that all requirements for airport certification have been met,
including the following:

(@) where variance from the certification standards exists,
measures have been implemented to provide for an
equivalent level of safety; and

(b) the operations manual has been approved by the Regional
Director, Civil Aviation.

2.4.2 Certificate Validity and Amendments

The certificate is a legal aviation document that remains valid
as long as the airport is operated and maintained in accordance
with the operations manual. Periodic inspections are

conducted to verify continued conformity to the certification
standards and conditions specified in the operations manual.

Transport Canada may make amendments to the conditions of
issue of an airport certificate where:

(@) an approved variance from certification standards and a
change in the conditions of certification are required;

(b) there is a change in the use or operations of the airport;
and

(c) it is requested by the holder of the airport certificate.

3.0 RUNWAY CHARACTERISTICS

3.1  RunwaAy LEnGTH AND WIDTH

Runways are generally dimensioned to accommodate
the aircraft considered to be “critical aircraft”. “Critical
aircraft” is defined as “the aircraft identified as having the
most demanding operational requirements with respect to
the determination of movement area dimensions, and other
aerodrome physical characteristics at the aerodrome or
part thereof”. To identify “critical aircraft”, flight manual
performance data of a variety of aircraft are examined.
Once the “critical aircraft” has been determined, the longest
distance determined from analyzing both take-off and landing
performance is used as the basis for runway dimensions.
Generally, the runway width is increased to a maximum of
60 m as a function of length.

3.2 Runwar Strip

Each runway is bounded on the sides and ends by a runway
strip to protect aircraft that overfly the runway at very
low altitudes during a balked approach for landing. This is
achieved by restricting the presence of objects to only those
that must be in proximity of the runway as part of normal
operations and prescribing frangibility requirements.

3.3 RunwaAy SAreTy AREA

Each runway is bounded on the sides and ends by a prepared
area, within the dimensions of the runway strip, which is
graded to prevent catastrophic damage to aircraft leaving
the runway sides. The Runway Safety Area at the end of the
runway is not considered a normal stopway for accelerate-to-
stop calculations.
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3.4 RunwaAy END SAFETY AREA

Some runways may be provided with an area at the end of the
runway and beyond the runway strip, which is prepared to
reduce the severity of damage to an aircraft overrunning or
undershooting the runway.

3.5 RuNwAY THRESHOLD DISPLACEMENT

Occasionally, natural and human-made obstacles penetrate the
obstacle limitation surfaces of the approach paths to runways.

To ensure that a safe clearance from these obstacles is
maintained, it is necessary to displace the threshold upwind
from the adjacent runway end where the approach slope
cannot be raised. In the case of runways for which instrument
approach procedures are published in the CAP, the usable
runway distances for landings and takeoffs are specified as
declared distances. The displacements are also depicted on the
aerodrome or airport diagram in both the CAP and the CFS.
For other runways not having published CAP approaches,
the requisite data is given in the CFS. Where a threshold is
displaced, it is marked as shown in AGA 5.4.1.

When the portion of the runway before the threshold is marked
with arrows (see AGA 5.4.1), it is permissible to use that portion
of the runway for taxiing, for takeoff and for the landing roll-
out from the opposite direction. When taking off from the end
opposite to the threshold, pilots should recognize the fact that
there are obstacles present that penetrated above the approach
slope to the physical end of the runway, which resulted in the
threshold being displaced. In some cases, this may result in the
publication of a “Specified Climb” and/or visibility.

3.6  Runway Turn Pap

Some runways have thresholds not served directly by
taxiways. In such cases, there may be a widened area which
can be used to facilitate turnaround. Pilots are cautioned that
these pads do not give sufficient clearance from the runway
edge to allow their use for holding while other aircraft use
the runway.

3.7 Buast Pap

A paved, non-load-bearing surface that precedes a
runway threshold is marked over the entire length with
yellow chevrons, as shown in AGA 5.4.2, when its length
exceeds 60 m.

3.8 Sropway

A stopway is a rectangular area on the ground at the end
of the runway, in the direction of takeoff, having similar
friction characteristics and further prepared as a suitable

area in which an aeroplane can be stopped in the case of an
abandoned takeoff. Where paved, it is marked over the entire
length with yellow chevrons as shown in AGA 5.4.2 (when
its length exceeds 60 m) and is lighted with red edge and end
lights in the take-off direction. Its length is included in the
ASDA declared for the runway.

3.9  CLEARWAY

A clearway is a rectangular area above the ground or water
selected as a suitable area over which an aeroplane may make
a portion of its initial climb.

3.10 DecLAReD DISTANCES

The CAP provides declared distance information which is
defined in the fifth edition of the Aderodrome Standards and
Recommended Practices (TP 312) as follows:

“The distances that the aerodrome operator declares available
for aircraft take-off run, take-off distance, accelerate stop
distance, and landing distance requirements. These distances
are categorized as follows:

(@) Takeoff Run Available (TORA): The length of runway
declared available and suitable for the ground run of an
aircraft taking off.

(b) Takeoff Distance Available (TODA): The length of the
takeoff run available plus the length of the clearway, if
provided.

(c) Accelerate Stop Distance Available (ASDA): The length
of the takeoff run available plus the length of the stopway,
if provided.

(d) Landing Distance Available (LDA): The length of the
runway available and suitable for the ground run of an
aircraft landing.”

3.11  Rapip-ExiT Taxiways

To reduce the aircraft runway occupancy time, some
aerodromes or airports provide rapid-exit taxiways which are
angled at approximately 30 degrees to the runway.

3.12 RunwAY AND TAXIWAY BEARING STRENGTH

The bearing strength of some aerodrome or airport
pavement surfaces (runways, taxiways and aprons) to
withstand continuous use by aircraft of specific weights
and tire pressures has been assessed at specific locations.
The TC Pavement Load Rating (PLR) and ICAO Pavement
Classification Number (PCN) define the weight limits at or
below which the aircraft may operate on pavements without
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prior approval of the aerodrome or airport authority. The
tire pressure and Aircraft Load Rating (ALR)/Aircraft
Classification Number (ACN) must be equal to or less than
the PLR/PCN figures published for each aerodrome or
airport. Aircraft exceeding published load restrictions may
be permitted limited operations following an engineering
evaluation by the airport operator. Requests to permit such
operations should be forwarded to the airport operator and
include the type of aircraft, operating weight and tire pressure,
frequency of proposed operation and pavement areas required
at the aerodrome or airport.

3.12.1 Pavement Load Rating Charts

Operators requiring information respecting aircraft weight
limitations in effect at an aerodrome or airport can contact
the airport operator.

3.13 HELIPORTS

Because of the unique operational characteristics of
helicopters, heliport physical characteristics are significantly
different from the physical characteristics of aerodromes. For
instance, there is no requirement for a runway at a heliport. In
addition, the heliport FATO size is 1.5 times larger than the
longest helicopter for which the heliport is certified. A safety
area surrounds the FATO, which is to be kept free of obstacles
other than visual aids.

Figure 3.1—Final Approach and
FINAL APPROFEREADPITAKEA)SREN /RAFETY AREA

SAFETY AREA (NO OBSTACLES)

SLOPE MAX : 2%

FINAL APPROACH AND
TAKE-OFF AREA

1.5 XL
minimum 50 feet

0.166 X
FATO
Width

3.13.1 FATO

Obstacle-free arrival and departure paths to and from a FATO
are always required. In some cases, a FATO can be offset from
the intended landing area. In this case, helicopter parking
positions are established on an apron area and pilots will hover
taxi to transition between the FATO and the parking position.

Figure 3.2—Heliport General Layout

(No TLOF)

Safety Area
Ground

taxiway

&— Air (axlway\

Helicopter parking positions

3.13.2 Heliport Classification

Non-instrument heliports have three classifications: H1, H2
and H3.

H1 heliports have no suitable or available emergency landing
areas within 625 m from the FATO and are restricted for
use by multi-engine helicopters capable of remaining 4.5 m
above all obstacles within the defined approach/departure
pathways when operating with one engine inoperative and in
accordance with their AFM.

H2 heliports have suitable and available emergency landing
areas within 625 m of the FATO; however, they may only
be used by multi-engine helicopters because the associated
approach slopes are higher due to high obstacles within the
approach/departure pathways.

H3 heliports have suitable and available emergency landing
areas within 625 m from the FATO and no obstacles that
penetrate the OLSs; as such, they may be used by single- or
multi-engine helicopters. Heliport classifications are specified
in the CFS.

3.13.3 Heliport Operational Limitations

All heliports have three operational limitations. The
limitations for each specific heliport are listed in the CFS.

The load bearing strength shall be identified for each elevated
or rooftop FATO or floating supporting structure. Surface-
level heliports need not list a load bearing strength.

The maximum helicopter overall length shall be identified
for each FATO. This is calculated as the width or diameter of
each FATO, divided by 1.5. This number represents the largest
size helicopter for which the FATO is certified.

The heliport category (instrument or non-instrument) and
classification, as detailed in AGA 3.13.2, above, shall also
be listed.
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4.0 OBSTACLE RESTRICTIONS

4.1  GENERAL

The safe and efficient use of an aerodrome, airport or heliport
can be seriously eroded by the presence of obstacles within
or close to the take-off or approach areas. The airspace in the
vicinity of take-off or approach areas (to be maintained free
from obstacles so as to facilitate the safe operation of aircraft)
is defined for the purpose of:

(a) regulating aircraft operations where obstacles exist;
(b) removing obstacles; or

(c) preventing the creation of obstacles.

4.2  OBSTACLE LIMITATION SURFACES

4.21 General

An obstacle limitation surface establishes the limit to which
objects may project into the airspace associated with an
airport and still ensure that aircraft operations at the airport
will be conducted safely. It includes an approach surface, a
take-off surface, and a transitional surface.

Figure 4.1—Example of Obstacle Limitation Surfaces
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4.2.2 Heliports

Heliports are normally served by two approach and departure
paths. In some instances, only one approach and departure path
may be established and will have the additional requirement
for a transition surface.

Figure 4.2—Heliport Takeoff/
Approach Areas and Surfaces
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4.3  AIRPORT ZONING REGULATIONS

4.3.1 General

An Airport Zoning Regulation is a regulation respecting a
given airport pursuant to section 5.4(1) of the Aeronautics Act,
which imposes restrictions on land use, including vertical
development with the objective of protecting the current and
future accessibility, usability and viability by:

(a) preventing lands adjacent to or in the vicinity of a federal
airport or airport site from being used or developed in a
manner that is, in the opinion of the Minister, incompatible
with the operation of an airport;

(b) preventing lands adjacent to or in the vicinity of an airport
or airport site from being used or developed in a manner
that is, in the opinion of the Minister, incompatible with
the safe operation of an airport or aircraft; and

(c) preventing lands adjacent to or in the vicinity of facilities
used to provide services relating to aeronautics from
being used or developed in a manner that would, in the
opinion of the Minister, cause interference with signals
or communications to and from aircraft or to and from
those facilities.

NOTE:

An Airport Zoning Regulation applies only to land outside
the boundary of the airport protected by the Airport Zoning
Regulation. Obstacles within an airport boundary must not
penetrate an obstacle limitation surface for the runway(s)
involved unless the obstacle is exempted as the result of an
aeronautical study.

55



56

TC AIM

March 30, 2017

4.3.2 Airports Where Zoning Regulations Are
in Effect

A list of airports where Airport Zoning Regulations are in
effect is maintained in the Regional Aerodrome Safety office
and online on the Aeronautics Act page of the Department of
Justice Web site. The relevant airports are listed under the list
of regulations made under this Act.

5.0 MARKERS, MARKINGS, SIGNS

AND INDICATORS

AIRCRAFT TAKEOFF OR LANDING AREA
BounDARY MARKERS

5.1

The take-off or landing area boundaries of acrodromes without
prepared runways are indicated by conical- or gable-type
markers (highway-type cone markers are acceptable) or by
evergreen trees in winter. No boundary markers are required
if the entire movement area is clearly delineated from that of
the surrounding ground. The markers are typically coloured
international orange and white or solid international orange.

Figure 5.1—Examples of Conical and Gable Markers
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5.2 AR Taxiway EDGe MARKERS

The edges of the air taxiway route are indicated by markers
35 cm in height, and consist of three equal horizontal bands
arranged vertically. The top and bottom bands are yellow and
the middle one is green.

Figure 5.2—Air Taxiway Edge Marker

cm

5.3  SeapLANE Dock MARKERS

Seaplane docks are marked to facilitate their identification.
The dock is marked with an equilateral triangle measuring
2.4 m on each side. The dock to which this marker is affixed
also has red/white side markings.

Figure 5.3—Seaplane Dock Markers
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5.4 RunwAy MARKINGS

Runway markings vary depending on runway length and width;
surface type; and, if available, aircraft group number (AGN).
They are described in detail in Transport Canada’s Aerodrome
Standards and Recommended Practices (TP 312).

Where an aiming point marking is provided, it is white
and located at a specific distance from the threshold per
Table 5.1 below.

Table 5.1—Location of Aiming Point Marking
Declared landing distance Location of aiming point
marking distance from
threshold (metres)

available (LDA)

less than 800 m 150
800 m up to but not 250
including 1 200 m
1200 m up to but not 300
including 2 400 m
2 400 m or more 400

Where touchdown zone (TDZ) markings are provided, they
are white and found in pairs in accordance with Table 5.2 and
Figure 5.4 below. The location of pairs of TDZ markings is
based on a horizontal spacing of 150 m. However, aiming point
markings take precedence over TDZ markings; therefore, a
pair of TDZ markings is omitted if it would otherwise fall
within 50 m of the aiming point marking.

Figure 5.4—Aiming Point and TDZ Markings
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Figure 5.5—Displaced Threshold Markings
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NOTE:

When the threshold must be displaced for a relatively short
period of time, painting a temporary threshold bar would be
impractical. Flags, cones, or wing bar lights would be installed
to indicate the position of the displaced threshold. A NOTAM
or voice advisory warning of the temporary displacement will
contain a description of the markers and the expected duration
of the displacement in addition to the length of the closed
portion and the remaining usable runway.

5.4.2 Stopways

The paved area preceding a runway threshold prepared,
maintained and declared as a stopway is marked with yellow
chevrons when its length exceeds 60 m. This area is not
available for taxiing, the initial take-off roll or the landing
rollout. The chevron markings may also be used on blast pads.

Table 5.2—TDZ Marking Pairs

Distance between thresholds/declared LDA Location of TDZ markings distance Location of aiming point  Pairs of TDZ
from threshold (metres) marking distance from markings
threshold (meters)
less than 900 m 0 150 0
900 m up to but not including 1 200 m 150 250 1
1200 m up to but not including 1 500 m 150 and 450 300 2
1 500 m up to but not including 2 400 m 150, 450 and 600 300 3
2 400 m or more 150, 300, 600, 750 and 900 400 5
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Figure 5.6—Stopway Markings
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5.4.3 Runway Holding Position Markings

(Eg. Stopway or Blast pad )

PRE- THRESHOLD AREA
PRE- THRESHOLD AREA

Runway holding position markings are provided near
all runway/taxiway intersections and runway/runway
intersections to protect the operational environment of the
runway in use. They may also be established at other locations
to protect the arrival and departure flight paths to a runway.

The standard runway holding position marking consists of
two solid and two dashed lines as depicted below.

Some airports may have multiple runway holding position
markings on a given taxiway. These additional markings
are commonly referred to as having a ladder type pattern as
depicted below. It is important to note that in all cases, the
runway holding position marking nearest to the runway will
be the standard presentation.

Figure 5.7—Runway Holding Position Markings

Supplemental runway holding
position marking

Standard runway holding
position marking.

HELIPORTS
Heliport TLOF Marking

5.5
5.5.1

When the perimeter of the TLOF is not otherwise obvious, it
will be marked by a continuous white line.

5.5.2 Safety Area Markers

The safety area that surrounds the FATO may be indicated
by pyramidal, conical or other types of suitable markers
or markings.

Figure 5.8—FATO Safety Area Marker Examples
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EXAMPLES OF DIFFERENT MARKINGS FOR A TURFED HELIPORT

5.5.3 Heliport Identification Markings

Heliports are identified by a white capital letter “H” centred
within the TLOF. Where it is necessary to enhance the
visibility of the letter “H”, it may be centred within a dashed
triangle. Hospital heliports are identified by a red capital
letter “H” centred within a white cross.

The letter “H” will be oriented with magnetic north, except in
the area of compass unreliability, where it will be true north.
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Figure 5.9—Heliport Markings

Maximum allowable NORTH
- mass indicator
7 (x 1000 Ibs.)
(Dashed &
triangle optional)\\\

e B s S— |

HOSPITAL HELIPORTS HELIPORT MARKINGS

5.5.4 FATO Marking

Where practicable, the boundary of the FATO will be indicated
by pyramidal, conical or other types of suitable markers. The
markers shall be frangible and shall not exceed a height of
25 cm. An aiming point marking will be provided and located
in the centre of the FATO, where practicable. Where the
direction of the helicopter parking position is not obvious, an
indicator will show its direction.

5.5.5 Helicopter Parking Position Marking

Helicopter parking position markings consist of two concentric
yellow circles. The diameter of the outer circle shall not be
less than 1.2 times the overall length of the longest helicopter
for which the helicopter parking position is certified. The
diameter of the inner circle is one-third of the size of the outer
circle. An “H” marking will be centred within the inner circle.

Figure 5.10—Helicopter Parking Position Marking

5.5.6 Approach and Take-Off Direction
Indicator Markings

There may be heliports where, due to nearby obstacles or
noise-sensitive areas, approach and take-off directions are
designated. The direction of the approach and take-off paths
is indicated by a double-headed arrow, showing their inbound
and outbound directions. They are located beyond the edge of
the safety area or on the aiming point marking.

Figure 5.11—Approach and Take-Off Direction Marking
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5.6  Crosep MARKINGS

The closed portion of the runway may be shown on the
aerodrome or airport diagram in the CFS and the CAP for
identification purposes; however, declared distances will only
include runway length starting at the new threshold position.

Runways, taxiways, helicopter FATOs and other helicopter
areas that are closed to operations are marked by Xs, as shown
below. Snow-covered areas may be marked by Xs using
conspicuously coloured dye.

Crosses applied to runways are white in colour and placed
with a maximum spacing of 300 m. For taxiways, the crosses
are yellow in colour and placed at each end of the closed
portion.

For helicopter FATOs, the cross is white in colour. For other
helicopter areas such as helicopter parking positions, the cross
is yellow in colour.

Figure 5.12—Closed Markings
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A lighted “X” may also be used within 75 m of the threshold
to mark a temporary full length closure of a runway.
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Figure 5.13—Lighted X Marking a Temporary
Full Length Runway Closure

5.7 UNServICEABLE AREA IMARKINGS
Unserviceable portions of the movement area other than
runways and taxiways are delineated by markings such as
marker boards, cones, or red flags and, where appropriate, a flag
or suitable marker is placed near the centre of the unserviceable
area. Red flags are used when the unserviceable portion of the
movement area is sufficiently small for it to be by-passed by
aircraft without affecting the safety of their operations.

5.8 AIRSIDE SIGNS

5.8.1 General

The primary purpose of airside signs is to provide direction
and information to pilots of manoeuvring aircraft for the safe
and expeditious movement of aircraft on the aprons, taxiways
and runways.

The two main categories of airside signs are information
and mandatory instruction, differentiated by using colour
combinations or black/yellow and red/white respectively.

5.8.2 Information Signs

Information signs identify a specific destination, location,
frequency or routing information to pilots. The inscriptions
incorporate arrows, numbers, letters or pictographs to convey
instructions, or to identify specific areas.

(@) Location Sign: A location sign has a yellow inscription on
a black background and is used to identify the taxiway
which the aircraft is on or is entering. A location sign
never contains arrows.

(b) Direction Sign: A direction sign has a black inscription on
ayellow background and is used to identify the intersecting
taxiways toward which an aircraft is approaching. The sign
is, whenever practicable, positioned to the left-hand side of
the taxiway and prior to the intersection. A direction sign
will always contain arrows to indicate the approximate
angle of intercept. Direction signs are normally used in
combination with location signs to provide the pilot with
position information. The location sign will be in the centre
or datum position. In this configuration, all information
on taxiways that require a right turn are to the right of the
location sign and all information on taxiways that require
a left turn are to the left of the location sign.

The only exception to this rule is for a simple “T”
intersection, where the sign is located on the opposite side
(top of the “T”) of the intersection facing the taxiway.

When a taxiway continues through the intersection
and changes heading by more than 25° or changes its
designation, a direction sign will indicate this fact.

(c) Runway Exit Signs: A runway exit sign has a black
inscription on a yellow background and is used to identify
a taxiway exiting a runway. The sign is positioned prior to
the intersection on the same side of the runway as the exit.
The sign will always contain an arrow and will indicate
the approximate angle that the taxiway intersects the
runway. When a taxiway crosses a runway, a sign will be
positioned on both sides of the runway. Runway exit signs
may be omitted in cases where aircraft do not normally
use the taxiway to exit or in cases of one-way taxiways.

(d) Destination Signs: A destination sign has a black
inscription on a yellow background and is used to provide
general guidance to points on the airfield. These signs will
always contain arrows. The use of destination signs will
be kept to a minimum. Airports with a good direction sign
layout will have little need for destination signs.

(e) Other Information Signs: Other information signs have
a black inscription on a yellow background and include
information such as stand identification, parking areas and
frequency.
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Figure 5.14—Information Signs
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(1) Colour display is for internally illuminated signs. Refer to Figure 5-59 for
colour display of pixel [fibre-optic] signs.
(2) Arrows are orientated in increments of 22.5 degrees

5.8.3 Mandatory Instruction Signs

Mandatory instruction signs are used to identify runway
designations, holding, No-Entry and obstacle free zone
positions, where pilots must receive further ATC clearance
to proceed. At uncontrolled aerodromes, pilots are required
to hold at points marked by these signs until they have
ascertained that there is no air traffic conflict. Mandatory
instruction signs have white letters, numbers or symbols
against a red background and are installed on both sides of
a taxiway or runway, unless it is physically impossible to do
so and provided that an equivalent painted sign marking is
provided on the taxiway or runway.

(@) Runway Designation Sign: A runway designation
sign is installed at all taxiway/runway and runway/
runway intersections at certified aerodromes. A runway
designation sign is used for runways certified for VFR,
IFR non-precision, and take-off operations. The sign,
when installed at the runway end, shows the designator
of the departure runway. Signs installed at locations other
than the runway ends shall show the designator for both
runways. A location sign is positioned in the outboard
position beside the runway designator.

In the following examples, “A” shows that an aircraft is
located on Taxiway “A” at the threshold of Runway 34.
The second example has the aircraft on Taxiway “C” at the
intersection of Runway 34/16. The threshold of Runway 34
is to the left and Runway 16 to the right.

Figure 5.15—Examples of Runway Designation Signs
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A 134 W
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For airports located within the area of compass
unreliability, the same rules apply, except that the sign
shows the exact true azimuth of the runway(s) as a three-
digit number.

Figure 5.16—Runway Designation Sign
in Area of Compass Unreliability

342 T-162T C

(b) Category I, Category Il and Category III Holding Position
Signs: CAT 1, CAT II and CAT III holding position signs
are installed to protect the ILS critical area during IFR
precision operations. A sign is installed on each side of the
taxiway in line with the CAT I/II/III hold position marking.
The inscription will consist of the designator of the runway
and the inscription CAT I, CAT II, CAT III or a combination
as appropriate.

NOTE:

Where only one holding position is necessary for all categories
of operation, a CAT I/II/III sign is not installed. In all cases,
the last sign before entering a runway will be the runway
designation sign.

(c) No Entry Sign: A no entry sign, as shown below, will be
located at the beginning and on both sides of the area to
which entrance is prohibited.

(d) Approach or departure surface holding position: Indicates
a runway holding position that has been established for
the protection of approach or departure paths. The airport
configuration may be such that these holding positions are
located on runways or taxiways.

>
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Figure 5.17—Mandatory Instruction Signs
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5.8.4

Airside signs are illuminated at airports which are used at night
or in low visibility. Signs, which are illuminated internally, may
be of two types. In one case, the sign face is constructed from
material, such as plexiglass, which permits the entire sign face
to be illuminated. In the other case, the sign faces incorporate
imbedded fibre optic bundles which illuminate the individual
letters, numbers and arrows, not the face of the sign. At night
or in low visibility, pilots approaching a fibre optic sign will
see RED illuminated characters on mandatory instruction
signs, YELLOW characters on a location sign, and WHITE
characters on all other information signs.

Indicates a runway-holding position at a runway extremity.
Note: For single runway designators, the width of the sign is
increased to make the red background more conspicuous.

Indicates runway-holding position located at other than a
runway extremity. A runway holding position sign at a
runway/runway intersection does not include a location sign.

Indicates a runway holding position at

Indicates a Category Il runway-holding position
at the threshold of a runway (e.g. rwy 25).

ILs
Category |Il hold
position

Indicates a Category Il runway-holding

ILs
Category Il and Il
hold position

Indicates a joint Category Il and IIl

NO ENTRY

lllumination of Airside Signs

5.9 WinD DIRecTION INDICATORS

At aerodromes that do not have prepared runways, the wind
direction indicator is usually mounted on or near some
conspicuous building or in the vicinity of the general aircraft
parking area.

Runways greater than 1 200 m in length will have a wind
direction indicator for each end of the runway. It will be typically
located adjacent to the touchdown zone and 60 m outward from
the edge of the runway and clear of the obstacle free zone.

Runways 1 200 m in length and shorter will have a wind
direction indicator located centrally on the aerodrome or near
each end of the runway, typically positioned in proximity to
the aiming point markings.

For night operations the wind direction indicator will
be illuminated.

NOTE:
At aerodromes certified as airports, a dry standard Wind
Direction Indicator will react to wind speed as follows:

Table 5.3—Wind Indicator Angle Based on Wind Speed

Wind Speed Wind Indicator Angle

15 kt or above Horizontal
10 kt
6 kt

5" below horizontal

30° below horizontal

At aerodromes not certified as airports, non-standard wind
indicator systems may be in use, which could react differently
to wind speed.

6.0 OBSTRUCTION MARKING AND

LIGHTING

6.1  GENERAL

Where an object, regardless of its height, has been assessed as
constituting an obstacle to air navigation (per CAR 601.23(1)),
it requires marking and/or lighting in accordance with the
standards specified in CAR Standard 621.

6.2  STANDARDS

CAR 601.23-601.27 provide regulations regarding marking
and lighting of obstacles to air navigation. The following
objects must be marked and/or lighted in accordance with the
standards specified in CAR Standard 621:

(a) any object penetrating an airport obstacle limitation
surface as specified in Aerodrome Standards and
Recommended Practices (TP 312);

(b) any object greater than 90 m AGL within 6 km of the
geographical centre of an aecrodrome;

(c) any object greater than 90 m AGL within 3.7 km of the
imaginary centreline of a recognized VFR route, including
but not limited to a valley, a railroad, a transmission line, a
pipeline, a river or a highway;

(d) any permanent catenary wire crossing where any portion
of the wires or supporting structures exceeds 90 m AGL;

(e) any object greater than 150 m AGL; and

(f) any other object, other than the above, deemed by the
Minister to represent a likely hazard to aviation safety.
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6.3  AErroNAUTICAL EvALUATION

A person planning to erect or modify an obstruction, namely
a building, structure or object, including a moored balloon or
kite, either permanently or temporarily, is required to contact
the appropriate regional Transport Canada Civil Aviation
office at least 90 days prior to erection and provide the
information on the planned obstruction, using an aeronautical
assessment form for obstruction marking and lighting.

6.4 MARKING

Day marking of obstructions that are 150 m AGL in height
or less, such as poles, chimneys, antennas, and cable tower
support structures, may consist of alternate bands of aviation
orange and white paint. A checkerboard pattern may be used
for water tanks, as shown below. Where a structure is provided
with medium or high-intensity white flashing strobe lighting
systems that are operated during the day, paint marking of the
structure may be omitted.

Figure 6.1—Storage Tank Marking

The roof or a portion of it may be
solid orange where the perpendicular
projection is equal to or less than 1.5 m

:

Lighting is installed on obstructions in order to warn pilots of
a potential collision.

3

1210 2/3

1

LiGHTING

The required intensity for this lighting is based upon an
“acquisition distance” from which the pilot would recognize
the lighting as identifying an obstruction, and be able to
initiate evasive action to miss the obstruction by at least
600 m. For an aircraft operating at 165 KIAS, the acquisition
distance is 1.90 km. For an aircraft operating between 165 and
250 KIAS, the acquisition distance is 2.38 km.

A variety of lighting systems are used on obstructions.
The table below indicates the characteristics of light units
according to their name or designation. Although these
designations are similar to those of the FAA, the photometric
characteristics (intensity distribution) are not necessarily
the same.

CL-810 steady-burning red obstruction light
—  Used primarily for night protection on
smaller structures and for intermediate
lighting on antennas of more than 45 m.

CL-856 high-intensity flashing white obstruction light,
40 flashes per minute (fpm)

—  Used primarily for high structures
and day protection on antennas
where marking may be omitted.

CL-857 high-intensity flashing white obstruction light, 60 fpm
— Lighting of catenary crossings
CL-864 flashing red obstruction light, 20—40 fpm

—  Used for night protection of extensive
obstructions and antennas of more than 45 m.

CL-865 medium-intensity flashing white obstruction light, 40 fpm

—  When operated 24 hr, paint marking may
be omitted.

CL-866 medium-intensity flashing white obstruction light, 60 fpm
—  White catenary lighting

CL-885 flashing red obstruction light, 60 fpm
— Red catenary light

Table 6.1—Light Unit Characteristics

Name Colour Intensity Int(ecr;izil\g;ue Signal Type (fIaEE::pi?t;in)
CL-810 red low 32 steady burning n/a
CL-856 white high 200 000 flashing 40
CL-857 white high 100 000 flashing 60
CL-864 red medium 2 000 flashing 20-40
CL-865 white medium 20 000 flashing 40
CL-866 white medium 20000 flashing 60
CL-885 red medium 2 000 flashing 60
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6.5.1 Rotating Obstruction Light

The majority of flashing obstruction light units are of a strobe
(capacitor discharge) design. An exception is one type of
CL-865 medium-intensity flashing light, which is of a rotating
design, i.e. the light display is produced by rotating lenses.
Since this particular light unit might otherwise be mistaken
for an aerodrome beacon, colour coding is used to produce a
sequenced display of white, white, red, white, white, and red.

Figure 6.2—Rotating Obstruction Light

Lauta

The rotating type CL-865 also has the same 20 000 candela
intensity for nighttime as for daytime operation. The absence
of dimming is allowed for two reasons: (1) the specified
intensities are minimum requirements and (2) the rotating
characteristic does not produce glare to the pilot.

6.5.2 Tower Configurations

Depending on the height of the tower and other factors, the
installation on towers and antennas may vary as shown in the
figure below.

Figure 6.3—Configurations of Lighting
on Skeletal Structures
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6.6  APPURTENANCES

Where an obstruction is provided with a red obstruction
lighting system, any appurtenance 12 m in height will require
an obstruction light at the base of the appurtenance. Where
such an appurtenance is more than 12 m in height, the light
must be installed on the top of the appurtenance. If the
appurtenance is not capable of carrying the light unit, the light
may be mounted on the top of an adjacent mast.

Where a high-intensity white flashing lighting system is
required, appurtenances higher than 12 m in height will
require a top-mounted medium-intensity white flashing
omnidirectional light unit.

6.7  SuspenDED CABLE SPAN MARKINGS

Suspended cable spans, such as power line crossings, assessed
as being hazardous to air navigation are normally marked
with coloured balls suspended from a messenger cable
between the top of the support towers. The support towers
are obstruction painted. When painting the support towers
is not practical, or to provide added warning, shore markers
painted international orange and white will be displayed. In
some cases, older marker panels that have not been updated
are of a checkerboard design.

An alternative method of marking is to use strobe lights on
shore-based cable support towers. Normally three levels of
lights are installed as follows: one light unit at the top of the
structures to provide 360° coverage; two light units on each
structure at the base of the arc of the lowest cable; and two
light units at a point midway between the top and bottom
levels with 180° coverage. The beams of the middle and lower
lights are adjusted so that the signal will be seen from the
approach direction on either side of the power line. The lights
flash sequentially: middle lights followed by the top lights
and then the bottom lights in order to display a “fly up” signal
to the pilot. The middle light may be removed in the case of
narrow power line sags; in this case the bottom lights will
flash first then the top lights will flash in order to display
a “fly up” signal to the pilot. When determined appropriate
by an aeronautical study, medium-intensity white flashing
omnidirectional lighting systems may be used on supporting
structures of suspended cable spans lower than 150 m AGL.

Obstruction markings on aerial cables (i.e. marker balls)
that define aeronautical hazards are generally placed on the
highest line for crossings where there is more than one cable.
Obstruction markings can also be installed on crossings under
the Navigable Waters Protection Act. In this case, the marker
balls are placed on the lowest power line and are displayed to
water craft as a warning of low clearance between the water
and an overhead cable.

In accordance with the foregoing, pilots operating at low levels
may expect to find power line crossings marked as either an
aeronautical hazard or a navigable water hazard. They may be
unmarked if it has been determined by the applicable agency
to be neither an aeronautical nor a navigable waters hazard.
Pilots operating at low altitudes must be aware of the hazards
and exercise extreme caution.
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Figure 6.4—Markers for Cable Span
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6.8  AIRCRAFT DETECTION SYSTEMS

New technology has recently been developed so that obstacle
lighting is only activated when required to alert pilots who are
on a flight path that may lead to a collision with the obstacle.
The system has economic benefits and addresses public
complaints regarding light pollution.

The system uses radar to detect and track aircraft. The
potential for collision with an obstacle is determined by the
aircraft’s speed and angle of approach. If there is a risk of
collision, the lighting turns on and an audio warning is
broadcast on the VHF radio. The lighting does not turn on
until it is needed by the detected aircraft. Since the system
uses radar, no additional equipment needs to be installed on
board the aircraft (e.g. transponder).

The obstacle lighting is turned on and the audio warning is
emitted approximately 30 s prior to the aircraft reaching the
obstacle. In the case of catenaries, the audio warning will
state “POWER LINE, POWER LINE.” For other types of
obstructions, a different message will be sent. In some cases,
such as wind farms near aerodromes, an audio signal might
not be provided in order to avoid confusing the pilot who is
making an approach to landing.

Any questions or comments may be directed to the
Transport Canada Flight Standards office in Ottawa.

7.0 AERODROME LIGHTING

7.1 GENERAL

The lighting facilities available at an aerodrome or airport are
described in the CFS. Information concerning an aerodrome
or airport’s night lighting procedures is included as part of the
description of lighting facilities where routine night lighting
procedures are in effect. Where night lighting procedures
are not published for an aerodrome or airport, pilots should
contact the aerodrome operator concerned and request that
the appropriate lights be turned on to facilitate their intended
night operations.

7.2  AreropROME BEACON

Many aerodromes are equipped with a flashing white beacon
light to assist pilots in locating the aerodrome at night. The
aerodrome beacon may be of the rotating or flashing type.
The flash frequency of beacons at aerodromes or airports
used by aeroplanes is 22 to 26 (for rotating) or 20 to 30 (for
flashing) evenly spaced flashes per minute.

The flash frequency of beacons at aerodromes and heliports
used by helicopters only is sequenced to transmit the Morse
code letter “H” (groups of four quick flashes) at the rate of
three to four groups per minute.

7.3  Minimum NIGHT LIGHTING REQUIREMENTS

AT AERODROMES

Section 301.07 of the CARs requires that any area of land that
is to be used as an aerodrome at night shall have fixed (steady)
white lights to mark the runway, and fixed red lights to mark
unserviceable (hazardous) areas.

Retroreflective markers may be substituted for lights to mark
the runway at aerodromes, provided alignment lights are
installed (see AGA 7.19 Reflective Markers). This alternative
for night marking of runways, however, is not approved for
certified sites.

7.4  UNSERVICEABLE AREA LIGHTING

Unserviceable areas within the manoeuvring area of an
aerodrome being used at night are marked by steady burning
red lights outlining the perimeter of the unserviceable areaf(s).
Where it is considered necessary in the interest of safety, one
or more flashing red lights may be used in addition to the
steady red lights.

7.5  ApPPROACH LIGHTING

The approach lighting systems depicted in the CFS include
the following:
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7.5.1  Non-Precision Approach Runways

(@ Low Intensity Approach Lighting System (LIAL). This

system is provided on non-precision approach runways
and consists of twin aviation yellow fixed-intensity light
units spaced at 60-m intervals commencing 60 m from
the threshold and extending back for a distance of 900 m
(terrain permitting).

Figure 7.1—LIAL

LIAL
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(b) Omnidirectional Approach Lighting System (ODALS):

This system is a configuration of seven omnidirectional,
variable-intensity, sequenced flashing lights. ODALS
provides circling, offset, and straight-in visual guidance
for non-precision approach runways. There are five lights
on the extended centreline commencing 90 m from the
threshold and spaced 90 m apart for 450 m. Two lights are
positioned 12 m to the left and right of the threshold. The
system flashes towards the threshold, then the two threshold
lights flash in unison; the cycle repeats once per second.

Figure 7.2—0DALS

ODALS
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(¢) Medium Intensity Approach Lighting System (MALS) or with

Sequenced Flashing Lights (MALSF): This system consists of
seven bars of variable-intensity lights spaced 60 m apart for
420 m commencing at 60 m from the threshold. The three
bars farthest away from the threshold contain a sequenced
flashing light unit. These lights flash sequentially towards
the threshold, repeating at two cycles per second. MALS is
MALSEF without the three sequenced flashing lights.

Figure 7.3—MALS and MALSF
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(d) Medium Intensity Approach Lighting System with Runway

Alignment Indicator Lights (MALSR): This system consists
of variable-intensity approach lights spaced at 60 m apart
extending 720 m commencing at 60 m from the threshold.
This system consists of the following:

(i) seven bars of light over a distance of 420 m;

(i1) one side bar of light on each side of the centreline at
300 m; and

(iii) five sequenced flashing lights over a further distance
of 300 m. These lights flash in sequence towards the
threshold at a rate of two cycles per second.

The MALSR has the same configuration as the SSALR,

but the lights for the former are PAR 38 and for the latter

are PAR 56, which has a higher intensity.

Figure 7.4—MALSR
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(e) Simplified Short Approach Lighting System (SSALS): This
system is the same as MALS (i.e. MALSF without the
sequenced flashing lights) but high intensity lights are
used instead. (See Figure 7.3 for the layout without the
sequenced flashing lights).

7.5.2  Precision Approach Runways

(a) Simplified Short Approach Lighting System with Runway
Alignment Indicator Lights (SSALR): This system is the
same as the MALSR but high intensity lights are used
instead. See Figure 7.4 for the layout.

(b) Approach Lighting System with Sequenced Flashers—
CAT Il (ALSF-2): This system consists of rows of five
white variable-intensity light units placed at longitudinal
intervals of 30 m commencing 30 m from the threshold
and extending for a distance of 720 m. In view of the very
low decision height associated with CAT II operations, the
following additional lights are provided:

(i) runway threshold (green)
(i1) 150 m distance bar (white with red barrettes)
(iii) side barrettes (red)

Figure 7.5—ALSF-2
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7.6 VisuaL ApPRoACH SLoPE INDICATOR
Systems (VASIS)

7.6.1 General

VASIS is a generic term referring to different approach
slope indicators. Types of VASIS are VASI (visual approach
slope indicator), AVASI (abbreviated VASI), PAPI (precision
approach path indicator) and APAPI (abbreviated PAPI).

A VASIS consists of a series of lights visible from approximately
4 NM designed to provide visual indications of the desired
approach slope to a runway (usually 3°). At a certified airport,
aircraft following the on-slope signal are provided with safe
obstruction clearance to a minimum of 6° on either side of
the extended runway centreline out to 7.5 km (4.1 NM) from
the runway threshold. Newly certified airports are commonly
protected out to 8° on each side of the extended runway
centreline. Exceptions will be noted in the CFS. Descent using
VASIS should not be initiated until the aircraft is visually
aligned with the runway centreline.

The vertical distance from a pilot’s eyes to the lowest portion
of the aircraft in the landing configuration is called the eye-to-
wheel height (EWH), and this distance varies from less than 10 ft
(3 m) to up to 45 ft (14 m) for some wide-bodied aircraft, such
as the B-747. Consequently, approach slope indicator systems
are related to the EWH for critical aircraft and they provide safe
wheel clearance over the threshold when the pilot is receiving
the on-slope indication.

Pilots and/or air operators should ensure that the VASIS type to
be used is appropriate to the given aircraft type, based on the
EWH for that aircraft. Ifthis information is not already available
in the AFM or other authoritative aircraft manuals (e.g. the
flight crew operating manual), the aircraft manufacturer should
be contacted.

CAUTION:

Incompatibility between the EWH and the VASIS type
could result in decreased terrain clearance margins and in
some cases, even premature contact with terrain (e.g. a CFIT
accident).

The Canadian civil aviation standard for VASIS is the PAPL
Some airports still have the older systems of VASI. The
VASI and PAPI light units have the same purpose of descent
indication with respect to an approach corridor but are
arranged in a different pattern, as shown below.

The VASI and PAPI have lights normally situated on the left
side of the runway only. When available strip widths preclude
the use of a full system, an abbreviated approach slope
indicator, AV or AP, consisting of only two light units, may
be installed.

Where a PAPI or VASI is provided on a precision approach
runway and has not been harmonized with a vertical guidance
signal, it will be turned off in weather conditions of less than
500 ft (150 m) ceiling and/or visibility less than 1 mi., unless

specifically requested by the pilot. This is to avoid possible
contradiction between the electronic precision approach
vertical guidance and visual (VASI/PAPI) glide slope signal.

7.6.2 VASI (V1 and V2) and AVASI (AV)

The VASI (V1 and V2) consists of four light units situated on
the left side of the runway in the form of a pair of wing bars
(two light units per wing bar), referred to as the upwind and
downwind wing bars. Each light unit of a wing bar projects a
beam of light. The upper part of the beam shows white while
the lower part shows red. When the pilot is:

(@) above the approach slope, both upwind and downwind
bars show white.

(b) on the approach slope, the upwind bar shows red and the
downwind bar shows white.

(c) below the approach slope, both upwind and downwind
bars show red.

(d) well below the approach slope, the lights of the two wing
bars merge into one red signal.

The AVASI (AV) consists of two light units situated on the left
side of the runway in the form of a pair of wing bars (one light
unit per wing bar). The display is similar to that of a VASI and
depends on the position of the pilot’s eyes.

Figure 7.6—VASI and AVASI Display
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7.6.3  PAPI and APAPI

PAPI consists of four light units typically situated on the left
side of the runway in the form of a wing bar. When the pilot is:

(@) too high above the approach slope, all four units show
white.

(b) slightly above the approach slope, the one unit nearest the
runway shows red and the other three show white.

(c) on the approach slope, the two units nearest the runway
show red and the two units farthest from the runway show
white.
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(d) slightly below the approach slope, the three units nearest
the runway show red and the other shows white.

(e) too low below the approach slope, all four units show red.

APAPI consists of two light units situated on the left side of
the runway in the form of a wing bar. When the pilot is:

(@) too high above the approach slope, both units show white.

(b) on the approach slope, the unit nearest the runway shows
red and the unit farthest from the runway shows white.

(c) too low below the approach slope, all units show red.

Figure 7.7—PAPI and APAPI Display
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CAUTION:

Lens Contamination—The PAPI/APAPI light box is a sealed
design with a front lens or cover glass. When the temperature
of the PAPI/APAPI unit lens or cover glass descends below
the dew point, frost or condensation may occur depending on
the season. Frost or condensation contamination may produce
a false signal by mixing the red and white colours of the
beam. Under these conditions, the relative intensities of the
red and white portions of the beam may cause the mixture to
be perceived as predominantly white in colour for a period
of time after the PAPI/APAPI is first turned on. Since the
mixture may be interpreted as a fly-down signal, the pilot
should be aware of other cues (e.g. the runway perspective)
so as to avoid descent below the OPS. When the PAPI/APAPI
provides a true signal, it should display a crisp transition from
white to red as the aircraft descends through the sectors.
If contamination is suspected, flight crews are advised to
disregard the PAPI/APAPI display.

7.6.4 Categories According to EWH in the
Approach Configuration

7.6.41 General

VASIS are categorized according to the EWH in the approach
configuration, as shown in Tables 7.1 and 7.2 below. Where a
VASIS is given for a published category, it is intended to be
useable by all aircraft within the stated EWH group unless
otherwise stated.

NOTE:

The EWH is the vertical distance in-flight of the eye path to
the wheel path, as shown in Figure 7.8, and is determined by
the approach slope angle and the pitch angle for the maximum
certified landing weight at V... This should not be confused
with the horizontal and vertical dimensions as may be
measured when the aircraft is on the ground.

7.6.4.2 VASI Categories

The VASI installations are designed according to aircraft
height group categories AV, V1 and V2, as indicated in
Table 7.1. The greater the value of the EWH in the approach
configuration, the farther the VASI is installed upwind from
the threshold to provide the appropriate MEHT.

Table 7.1-VASI Categories

Aircraft height group EWH
in the approach configuration

Category System

AV AVASI 0ft(0m)<EWH< 10ft(3m)

V1 VASI 0ft(0Om)<EWH< 10ft (3 m)

V2 VASI 10 ft (3 m) = EWH < 25 ft (7.5 m)
7.6.4.3 PAPI Categories

PAPI and APAPI installations are designed for aircraft
height group categories AP, P1, P2 and P3, as indicated in
Table 7.2. The greater the value of the EWH in the approach
configuration, the farther the PAPI is installed upwind from
the threshold to provide the appropriate MEHT.

Table 7.2—PAPI Categories

Category  System  Aircraft height group EWH
in the approach configuration
AP APAPI 0 ft (0 m) < EWH < 10 ft (3 m)
P1 PAPI 0 ft (0 m) = EWH < 10 ft (3 m)
P2 PAPI 10 ft (3 m) < EWH < 25 ft (7.5 m)
P3 PAPI 25 ft (7.5 m) = EWH < 45 ft (14 m)

The aircraft position with respect to the PAPI display is
shown in Figure 7.8. The approach corridor is defined by the
setting angles of units C and B. The MEHT is defined by
the angle M, which is 2 min of arc below the angle B. This
accounts for the pilot’s difficulty in discerning when the
transition from white to full red has occurred. The available
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MEHT is the sum of the EWH in the approach configuration
and the prescribed wheel clearance. The distance D for the
location of the PAPI from the threshold is calculated using the
tangent of the angle M. In other words, D = MEHT/tan(M).
For more information about wheel clearance, see Aerodromes
Standards and Recommended Practices (TP 312).

Figure 7.8—PAPI: Pilot Eye Path to Wheel Path
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7.6.5 Knowing the EWH

For a particular category of PAPI and aircraft group, there is
an available wheel clearance. This is why knowing the EWH
in the approach configuration is important. For example, if
your aircraft belongs in the aircraft height group for a P3 PAPI,
using a P2 PAPI means having much less wheel clearance at
threshold crossing. Figure 7.8 also shows why flying below
the approach corridor (with the lights showing three red and
one white) is not recommended.

7.6.6 Obstacle Protection Surface (OPS)

For certified aerodromes, the installation of a PAPI or an
APAPI requires the establishment of an obstacle protection
surface (OPS). The OPS provides a buffer below unit angle A,
which for PAPI is the transition from one white light and three
red lights to four red lights, and for APAPI is the transition
from one white light and one red light to two red lights, as
shown in Figure 7.9. Objects do not penetrate the OPS. Where
an object or terrain protrudes above the OPS and beyond
the length of the approach OLS, one of a number of possible
measures may be taken such as raising the approach slope,
moving the PAPI further upwind of the threshold or reducing
the operational length of the OPS and marking/lighting the
obstacle. At some aerodromes, particularly in mountainous
regions, a limitation is established as a PAPI useable distance
from the threshold and is published in the CFS. The PAPI
signal is not to be used until within that specified distance.
For more information about OPS dimensions, see Aerodromes
Standards and Recommended Practices (TP 312).

Figure 7.9—PAPI/APAPI OPS
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7.7  RuNWAY IDENTIFICATION LIGHTS

7.71  Runway ldentification Lights (RILS)

These are provided at aerodromes where terrain precludes
the installation of approach lights, or where unrelated non-
aeronautical lights or the lack of daytime contrast reduces the
effects of approach lights. Aerodromes equipped with RILS
are listed in the CFS and the RILS system is indicated by the
notation “AS”.

7.7.2  Visual Alignment Guidance System (VAGS)

The VAGS consists of two lights similar to those used in RILS.
However, by means of light beam rotation, the pilot is presented
with a sequenced display, as shown in the figure below. The
display directs the pilot towards the runway/helipad axis, where
he or she then sees the lights flash simultaneously.

Figure 7.10—VAGS
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7.8

A runway on an aerodrome that is used at night shall display
two parallel lines of fixed white lights visible for at least 2 mi.
to mark take-off and landing areas. These lights are arranged
so that:

RunwaAy LIGHTING

(@) the lines of lights or markers are parallel and of equal
length and the transverse distance between the lines is
equal to the runway width in use during the day;

(b) the distance between adjacent lights or markers in each
line is the same and is not more than 60 m (200 ft);

(c) each line of lights or markers is not less than 420 m
(1 377 ft) in length and contains no fewer than eight lights
or markers; and

(d) each light or marker in a line of lights or markers is situated
opposite to a light or marker in the line of lights or markers
on the other side of the runway, so that a line connecting
them forms a right angle to the centreline of the runway.

For a certified aerodrome, runway lighting may include
centerline and touchdown zone lighting depending on runway
visibility and approach category.

7.8.1 Runway Edge Lights

These are variable-intensity white lights at the runway edges
along the full length of the runway spaced at maximum
intervals of 60 m, except at intersections with other runways.
On some runways, a 600-m section of lights or the last third
of the runway at the remote end—whichever is shorter—may
show yellow. The units are light in weight and mounted in a
frangible manner.

7.8.2  Runway Threshold and End Lights

Runway threshold/end indication is provided by green and red
light units respectively, in the form of a pair of bars along
the threshold on each side of the runway centreline, where
there is an ODALS or where no approach lighting is provided.
Red shows in the direction of takeoff and green shows in the
approach direction.

Where approach lighting other than ODALS is provided, an
approach threshold bar that extends across the full width of
the runway forms part of the approach lighting configuration.
Figure 7.11 shows the different configurations of such lights.
Runway end lights are always provided. Runway threshold
lights are independent from approach threshold bar lights and
are only lit if the approach threshold bar is not lit.

Where MALSR, MALSF or MALS is provided, the green
threshold lighting is physically separated from the approach
threshold bar due to difference in light intensities and circuitry.

Where ALSF-2, SSALR or SSALS is provided, the runway
threshold lights form part of the approach threshold bar
configuration (opposite the runway end lights).

Where an ALSF-2 is provided, the green threshold lighting
is extended farther as wing bars to each side of the runway.

Figure 7.11—Runway Threshold and End Lights
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7.9  THRESHOLD LIGHTING DISPLACEMENT

Where runway thresholds have been displaced from the
beginning of the runway, the runway threshold lights and
the approach threshold bar are displaced accordingly, using
inset lights for approach threshold bars and wing bar lights for
runway threshold lights, as follows:

Figure 7.12—Threshold Lighting Displacement

With ODALS or no approach lighting

i © © o © [0 @
| runway with inset approach lighting and displacement

n-r

°® © o/ © © [0) 0]
°

inset approach lighting \
approach threshold bar

With all other approach lighting




TC AIM

March 30, 2017

7.10 RunwAY CENTRELINE LIGHTING

Runway centreline lighting is provided on CAT II and CAT III
runways. It consists of variable-intensity lights installed on
the runway surface spaced at intervals of 15 m. The lights
leading in the take-off or landing direction are white to a
point 900 m from the runway end. They then change to white
and red until 300 m from the runway end, at which point they
become red.

7.11  Runway ToucHDOWN ZONE LIGHTING

Touchdown zone variable intensity white lights are provided
on CAT II and CAT III instrument runways. They consist of
bars of three inset lights per bar disposed on either side of
the runway centreline, spaced at 30 m intervals commencing
30 m from the threshold, extending 900 m down the runway.
The lights are unidirectional, showing in the direction of
approach to landing.

Figure 7.13—Runway Touchdown Zone Lighting
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7.12  Rapip-ExiT Taxiway LIGHTING

Rapid-exit taxiway lights are alternating green and yellow in
colour and are installed on the runway surface commencing
approximately 60 m before the turn and continuing with the
alternating colours until beyond the HOLD position. Once
beyond the HOLD position, the colour pattern reverts to
continuous green.

7.13 Taxiway LIGHTING

Taxiway edge lights are blue in colour and are spaced at
maximum intervals of 60 m. Where a taxiway intersects
another taxiway or a runway, two adjacent blue lights are
placed at each side of the taxiway where no fillet or curve
is provided. To facilitate the identification of the taxiway
entrance on departure from the apron, the intersection of
an apron with a taxiway is indicated by two adjacent yellow
lights at taxiway/apron corners.

Taxiway centreline lights are green in colour and are installed
on the taxiway surface. They are spaced at 15-m intervals
with less spacing on taxiway curves.

7.14 Stop Bars

Stop bars are provided at every taxi-holding position serving
a runway when it is intended that the runway will be used in
visibility conditions below RVR1200 (4 SM). Stop bars are
located across the taxiway at the point where it is desired that
traffic stop and consist of lights spaced at intervals of 3 m across
the taxiway. They appear showing red in the intended direction
of approach to the intersection or taxi-holding position.

Where the stop bar is collocated with taxiway centreline
lighting, a 90-m segment of the taxiway centreline lighting
beyond the stop bar is turned off when the stop bar is
illuminated. The stop bar is illuminated again after a timed
duration or by means of sensors installed on the taxiway.

One should never cross an illuminated stop bar, even with a
clearance from ATC.

Figure 7.14—Stop Bar Lighting
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7.15 Runway GuarD LigHTS

Runway guard lights are provided at each taxiway/runway
intersection to enhance the conspicuity of the holding position
for taxiways supporting runway operations below a visibility
value of RVR2600 (2 SM). They consist of yellow unidirectional
lights that are visible to the pilot of an aircraft taxiing to the
holding position, but their configuration may vary:

(a) They can consist of a series of lights spaced at intervals of
3 m across the taxiway. Where this is the case, the adjacent
lights illuminate alternately and even lights illuminate
alternately with odd lights.
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(b) They can consist of two pairs of lights, one on each side
of the taxiway adjacent to the hold line. Where this is the
case, the lights in each unit illuminate alternately.

7.16  HeuprorT LIGHTING

Where a heliport is used at night, the perimeter of the TLOF
may be lighted by yellow perimeter lights or by floodlighting.

(@) Yellow perimeter lights: Where the TLOF is circular,
no fewer than eight yellow lights are used to mark the
perimeter. In a rectangular layout, the perimeter is marked
by a minimum of four yellow lights on each side, with a
light at each corner.

(b) Floodlighting: When provided, the floodlighting will
illuminate the TLOF such that the perimeter marking
of the TLOF is visible. Floodlight units will be located
beyond the perimeter of the FATO.

NOTE:
Perimeter lighting or reflective tape may be used in addition
to floodlighting.

Figure 7.15—Examples of TLOF Lighting
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7.16.1 FATO Lighting

A FATO perimeter is marked by white or green lights in the
same configuration as TLOF perimeter lighting. Where a
TLOF is not located within a FATO, the aiming point will
be defined by at least seven red aeronautical ground lights
located on the triangular marking.

FATO or TLOF perimeter lights may be LEDs. Consult the
CFS for verification of lighting type.

CAUTION:

Heliports using LED lighting systems may not be visible when
certain NVIS equipment is employed. This is an operational
limitation of the NVIS equipment, as the purpose of heliport
lighting is to be viewed by the naked eye.

Candela values for heliport lighting systems are detailed in
ICAO Annex 14, Volume II.

Figure 7.16—FATO and Aiming Point Lighting
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7.16.2 Approach/Take-Off Direction Lights

At some heliports, where it is necessary to follow preferred
approach and take-off paths to avoid obstructions or noise
sensitive areas, the direction of the preferred approach and
take-off routes will be indicated by a row of five yellow fixed
omnidirectional lights outside the FATO.

Figure 7.177—Maximum Mounting Height for TLOF,
FATO and Approach/Take-Off Direction Lights
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7.17 EMERGENCY LIGHTING

Airports with precision approaches (CAT I, 11, and III) in
Canada are equipped with a secondary power system for
visual aids lighting. This system is normally capable of
assuming the electrical load within approximately 15 s for
CAT I operations, and within 1 s for CAT II and III operations.
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7.18 AIRcrRAFT Rapio CONTROL OF AERODROME
LicHting (ARCAL)

ARCAL systems are becoming more prevalent as a means of
conserving energy, especially at aerodromes and airports not
staffed on a continuous basis or where it is not practicable
to install a land line to a nearby FSS. Aside from obstacle
lights, some or all of the aecrodrome and airport lighting may
be radio-controlled.

Control of the lights should be possible when aircraft are
within 15 NM of the aerodrome or airport. The frequency
range is 118 to 136 MHz.

Activation of the system is via the aircraft VHF transmitter
and is effected by depressing the push-to-talk button on the
microphone a given number of times within a specified number
of seconds. Each activation will start a timer to illuminate the
lights for a period of approximately 15 min. The timing cycle
may be restarted at any time during the cycle by repeating the
specified keying sequence. It should be noted that ARCAL
Type K runway identification lights (code AS) can be turned
off by keying the microphone three times on the appropriate
frequency. The code for the intensity and the lighting period
varies for each installation. Consequently, the CFS must be
consulted for each installation.

NOTE:

Pilots are advised to key the activating sequence when
commencing their approach, even if the aerodrome or airport
lighting is on. This will restart the timing cycle so that the full
15-min cycle is available for their approach.

7.19 RETROREFLECTIVE MARKERS

Some aerodromes may use retroreflective markers in place
of lights to mark the edges of runways or helipads. These
retroreflective markers are approved for use on runways at
registered aerodromes only; however, they may be used as
a substitute for edge lighting on taxiways or apron areas at
some certified airports.

Retroreflective markers are to be positioned in the same
manner as runway lighting described in earlier paragraphs of
this chapter. Therefore, when the aircraft is lined up on final
approach, retroreflective markers will provide the pilot with
the same visual presentation as normal runway lighting. A
fixed white light or strobe light shall be installed at each end
of the runway to assist pilots in locating the aerodrome and
aligning the aircraft with the runway. Similarly, retroreflective
markers at heliports are to be positioned in the same pattern
as prescribed for helipad edge lighting.

The approved standard for retroreflective markers requires
that they be capable of reflecting the aircraft landing lights
so that they are visible from a distance of 2 NM. Pilots are
cautioned that the reflective capabilities of retroreflective
markers are greatly affected by the condition of the aircraft
landing lights, the prevailing visibility and other obscuring
weather phenomena. Therefore, as part of pre-flight planning
to an aerodrome using retroreflective markers, pilots should
exercise added caution in checking the serviceability of their
aircraft landing lights and making provision for an alternate
airport with lighting in case of an aircraft landing light failure.

8.0 AIRCRAFT RESCUE AND FIRE

FIGHTING (ARFF)

8.1  GENERAL

Aircraft rescue and firefighting (ARFF) service is provided
at some airports in accordance with the criteria stated in
CAR 303. The primary responsibility of an ARFF service
is to provide a fire-free egress route for the evacuation of
passengers and crew.

8.2 ARFF Hours oF AvaiLABILITY

The aerodromes or airports providing ARFF publish the
hours during which an ARFF service is operated in the CFS
under the ARFF annotation.

8.3  CLASSIFICATION SYSTEM

Table 8.1 identifies the critical category for firefighting
as it relates to the aircraft size, the quantities of water and
complementary extinguishing agents, the minimum number
of ARFF vehicles and the total discharge capacity. For ease
of interpretation, the table is a combination of the two tables
found under CAR 303.
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Table 8.1—Classification for ARFF Purposes

Maximum Quantity of Quantity of Minimum Number  Total Discharge
Aeroplane Aeroplane Fuselage Water y Complementary of Aeroplane Capacity
Category Overall Length Width lities) Agents Firefighting (Iitres_
(metres) (kilograms) Vehicles per minute)

1 less than 9 m 2 230 45 1 230

9 at least 9 m but 9 670 90 1 550
less than 12 m

3 at least 12 m but 3 1200 135 1 900
less than 18 m

at least 18 m but

4 less than 24 m 4 2 400 135 1 1 800

5 at least 24 m but 4 5 400 180 1 3000
less than 28 m

6 at least 28 m but 5 7 900 225 2 4000
less than 39 m

7 at least 39 m but 5 12 100 225 2 5300
less than 49 m

8 at least 49 m but 7 18 200 450 3 7 200
less than 61 m

9 at least 61 m but 7 24300 450 3 9 000
less than 76 m

10 at least 76 m 8 32 300 450 3 11 200

8.4 ARFF StanbpBY REQUEST

Local standby means the level of response when an aircraft
has, or is suspected to have, an operational defect. The defect
would normally cause serious difficulty for the aircraft to
achieve a safe landing.

Full emergency standby means the level of response when
an aircraft has, or is suspected to have, an operational defect
that affects normal flight operations to the extent that there is
possibility of an accident.

When informed that an emergency has been declared by a
pilot, the airport ARFF unit will take up emergency positions
adjacent to the landing runway and stand by to provide
assistance. Once response to an emergency situation has been
initiated, the ARFF unit will remain at the increased state of
alert until informed that the pilot-in-command has terminated
the emergency. After the landing, ARFF will intervene as
necessary and, unless the pilot-in-command authorizes their
release, escort the aircraft to the apron and remain in position
until all engines are shut down.

In order to adequately respond, a pilot request to “stand by in the
fire hall” is not appropriate. Pilots are reminded, however, that
the ARFF unit will terminate their alert posture when informed
by the pilot that the emergency situation no longer exists.

8.5  ARFF Discreer CoMMUNICATION

The capability to communicate on a discreet frequency is
normally available at airports that provide ARFF services.

9.0 AIRCRAFT ARRESTING SYSTEMS

ENGINEERED MATERIAL ARRESTING SYSTEMS
(EMAS)

EMAS is an arresting system designed for transport category
aeroplanes in the event of a runway overrun. An EMAS bed
is designed to stop an overrunning aeroplane by exerting
predictable deceleration forces on its landing gear as the
EMAS material crushes.

9.1

9.1.1  System Description

The strength of the arrester bed is designed to decelerate the
aeroplane without structural failure to the landing gear. The
beds are made up of a grouping of blocks of crushable cellular
concrete that will reliably and predictably crush under the
weight of an aeroplane.

In order to arrest an aeroplane overrunning a runway end,
EMAS beds are placed beyond the end of a runway and in
alignment with the extended runway centerline.
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Figure 9.1—Photograph of an EMAS Installation

(The EMAS bed is the grey area under the yellow chevrons)

9.1.2 System Depiction

The aerodrome sketch will show the location and dimensions
of the EMAS beds. In the example below, the EMAS bed is
shown as an outlined box with diagonal lines running through
it. The dimensions are provided in feet.

Figure 9.2—EMAS Depiction on an Aerodrome Sketch
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EMAS depiction on an aerodrome sketch
9.1.3 Pilot Considerations for Engagement

Prior to using a runway, pilots should be aware of the presence
of an EMAS bed. Pilots should review the aerodrome sketch
and other acrodrome information to determine if the runway
that they will be using is equipped with an EMAS.

During the take-off or landing phase, if a pilot determines that
the aeroplane will exit the runway end and enter the EMAS,
the following procedure should be followed:

(@) continue to follow rejected-takeoff procedures or, if
landing, maximum-braking procedures outlined in the
aircraft flight manual, regardless of aeroplane speed upon
exiting the runway;

(b) continue straight ahead—do not veer left or right.
Having all of the aeroplane’s landing gear enter the bed
will maximize the EMAS’s stopping capability. Veering
to the side may result in the aeroplane missing the bed
altogether or having only one set of wheels enter the bed
with reduced effectiveness. The quality of deceleration
will be best within the confines of the bed. The further the
aeroplane travels into the bed, and into deeper concrete,
the greater the deceleration;

(c) do not take any action—the arrester bed is a passive
system, similar to other traditional arresting systems such
as cables, chains and aircraft netting;

(d) do not attempt to taxi or otherwise move the aeroplane
once stopped;

(e) use standard aircraft emergency ground egress procedures,
should an emergency egress be required. Where the
surface of the bed has been breached, the loose material
will crush underfoot. During egress, it is important to note
that the two sides and the back of the arrester bed have
continuous steps built in to help provide easy access for
responding ARFF vehicles and to enable passengers to
safely step off the bed; and

(f) use slides or aircraft stairs to deplane passengers after an
EMAS arrestment as the EMAS bed will not provide a
stable base for the air stairs.

9.2  MiuUTARY AIRCRAFT ARRESTING SYSTEMS

9.2.1 Background

Some civil airports and military aerodromes are equipped
with aircraft arresting systems. An aircraft arresting system
usually consists of two sets of gear, called energy absorbers,
with one located on each side of the runway, normally
approximately 460 m from the threshold. These energy
absorbers are interconnected by an arrester cable, which is
attached to a nylon tape that is wound onto a tape storage
drum (reel) on each energy absorber. In order to locate the
energy absorbers away from the edge of the runway, runway
edge sheaves are located next to the runway edge. The runway
edge sheaves act as a guide (pulley) for the tape and have
sloped sides to permit an aircraft to roll over them.

When the tailhook of a fighter aircraft engages the cable, the
tape storage drums start to turn. The energy absorbers apply
a braking force to the storage drums, which in turn slows the
aircraft and brings it to a stop.
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9.2.2 Markings

For identification, yellow circles are painted across the
runway at the location of the aircraft arrester cable. A lighted
sign with a yellow circle beside the runway marks the location
during darkness.

9.2.3 Operations

At civil airports, civil aeroplane operations will not be
permitted while the arrester cable is deployed across the
runway. At military aerodromes, civil aeroplane operations
may be permitted with the arrester cable deployed across
the runway.

9.2.4 Damage Hazards

(a) Cables: Pilots are advised to avoid crossing the aircraft
arrester cable at speeds in excess of 10 mph, as a wave
action may develop in the cable, which could damage the
aircraft. This is particularly important for nose-wheel
aircraft having minimal propeller or undercarriage-door
clearance, or wheel fairings. Tail-wheel aircraft may also
sustain damage if the tail wheel engages the cable.

(b) Runway edge sheaves: The runway edge sheaves are
located next to the runway edge, on the runway shoulder,
and they are above grade. The two sides perpendicular to
the runway are sloped, but the other two sides, parallel
to the runway, are vertical. The runway edge sheaves are
not frangible and may cause damage to an aeroplane that
contacts or rolls over one.

(c) Energy absorbers: The energy absorbers are normally
located beside the graded area of the runway strip (at a
distance greater than 61 m from the runway centreline).
The energy absorbers are not frangible and will cause
damage to an aeroplane that contacts one.

9.2.5 Information for Pilots

Pilots will normally be advised of the status of the arrester
cable through ATIS or by ATC. The existence of an aircraft
arresting system should be included in the runway data section
of the CFS. The location of an aircraft arresting system should
also be depicted on the aerodrome sketch.

March 30, 2017
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COM—-COMMUNICATIONS,
NAVIGATION AND

SURVEILLANCE

1.1

GENERAL

This subpart deals with mobile radio communications between
aircraft and ground stations. Particular emphasis is placed
on radiotelephony procedures that are intended to promote
understanding of messages and reduce communication time.

The primary medium for aeronautical voice communications
in Canada is VHF-AM in the frequency range of 118 to
137 MHz. For increased range in northern areas and the North
Atlantic, HF-SSB is available in the frequency range of 2.8 to
22 MHz.

1.2  REGULATIONS

(@) Operator’s certificates—In accordance with section 33
of the Radiocommunication Regulations, a person may
operate radio apparatus in the aeronautical service [...]
only where the person holds [a Restricted Operator
Certificate with Aeronautical Qualification, issued by
Industry Canada]

(b) Station licences—All radio equipment used in
aeronautical services is required to be licensed by
Industry Canada.

For complete information on the requirements for
communication in Canada, please consult the Study Guide
for the Restricted Operator Certificate with Aeronautical
Qualification (ROC-A4) (RIC-21). This study guide is available
online by searching “RIC-21” on the Industry Canada Web
site <www.canada.ca/en/innovation-science-economic-
development.html>, from the nearest Industry Canada district
office or by calling 1-877-604-7493.

1.3 LANGUAGE

The use of English and French for aeronautical radio
communications in Canada is detailed in CARs 602.133,
602.134, and 602.135. For definitions of terminology and
phraseology used in aviation in Canada, refer to the Glossary
for Pilots and Air Traffic Services Personnel (TP 11958),
which is available on TC’s Web site <www.tc.gc.ca>.

1.4 Very HigH Freauency (VHF)
CommuNicATION FREQUENCIES—CHANNEL
SPACING

The standard very high frequency (VHF) air-ground channel
spacing in Canada is 25 kHz. A 760-channel transceiver is
necessary for operation of 25-kHz channels. This channel
spacing means that some operators with 50-kHz capability
will have their access to certain Canadian airspace and
airports restricted, as 25-kHz channels are implemented for
air traffic control (ATC) purposes. In some areas of Europe,
channel spacing has been reduced to 8.33 kHz, which means
that the same restrictions may apply.

Because the frequency selectors on some 25-kHz transceivers
do not display the third decimal place, misunderstanding may
exist in the selection of frequencies. With such transceivers,
if the last digit displayed includes two and seven, then the
equipment is capable of 25-kHz operations.

Example:
Toronto Centre: .........cccceeuenneee 132.475 (actual frequency)
ATC Assigned Frequency:........... 132.47 (digit 5 omitted)
Aircraft Radio Display:.......ccccceveerirnne 132.475 or 132.47

In either case, the aircraft radio is actually tuned to the
proper frequency.

1.5  Use oF PHoneTICS

Phonetic letter equivalents shall be used for single letters or to
spell out groups of letters or words as much as practicable. The
International Civil Aviation Organization (ICAO) phonetic
alphabet should be used.

Table 1.1-The Phonetic Alphabet and Morse Code

LETTER CODE ~ WORD PRONUNCIATION LETTER CODE  WORD PRONUNCIATION
A - Alfa AL fah N - November  no VEM ber
B *** Bravo BRAH VOH 0 -—- Oscar 0SS cah
C =-°=- Charlie CHARIlee or SHAR lee P +—=—+ Papa pah PAH
D --- Delta DELL tah Q ——-.- Quebec keh BECK
E Echo ECKoh R === Romeo ROW me oh
F =* Foxtrot  FOKS trot S Sierra see AR rah
G --- Golf GOLF T - Tango TANG go
H <<+ Hotel hoh TELL u --- Uniform YOU nee form or 0O nee form
| India IN dee ah V. +e+— Victor VIK tah
J === Juliett JEW lee ETT W o Whiskey ~ WISS key
K --- Kilo KEY loh X == Xray ECKS RAY
L *=°* Lima LEE mah Y - -+—— Yankee YANG key
M -- Mike MIKE Z --=+* Zulu Z00 loo
NUMBER ~ CODE WORD PRONUNCIATION NUMBER CODE WORD PRONUNCIATION
[ Zero ZERO 5 e Five FIFE
1 C——— One WUN 6 Teree Six SIX
2 e Two T0O 7 T Seven SEVen
3 == Three TREE 8 - Eight AIT
4 .- Four FOWer g  TTT= Nine NIN er

When spoken, capitalized syllables are given equal stress,
e.g. ECKS-RAY. When only one syllable is capitalized, that
syllable is given primary stress, e.g. NINE-er.
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1.6  AIRWAYS AND AIR RouTES DESIGNATION

Phonetics are used with the designation of Canadian airways
and air routes. All numbers are transmitted by pronouncing
each digit separately.

Examples:
WRITTEN SPOKEN
AIRWAYS Gl GOLF ONE
A2 ALFA TWO
J500 JET FIVE ZERO ZERO
AIR ROUTES RR3 ROMEO ROMEO THREE
BR4 BRAVO ROMEO FOUR
1.7  DistaANCE REPORTING

Distance reporting based on area navigation (RNAV) and
global navigation satellite system (GNSS) will be provided
in miles, e.g. 30 mi. from Someplace. When distance reports
are based on DME, pilots will state DME, e.g. 30 DME from
Someplace.

1.8  Use oF NUMBERS

1.8.1 General

All numbers except whole thousands should be transmitted by
pronouncing each digit separately.

Examples:
572 FIVE SEVEN TWO
11000  ONE ONE THOUSAND

Decimal points are expressed in the appropriate sequence using
the word “DECIMAL” except for VHF or UHF frequencies,
in which case the decimal point may be omitted as long as the
omission is not likely to cause any misunderstanding.

Examples:
118.1 ONE ONE EIGHT DECIMAL ONE
1194 ONE ONE NINE FOUR

1.8.2 Altitude Above Sea Level and Flight Level

Altitude above sea level is expressed in thousands and
hundreds of feet. Separate digits must be used to express
flight levels.

Examples:
2700 TWO THOUSAND SEVEN HUNDRED
FL 260 Flight Level TWO SIX ZERO

1.8.3 Aircraft Type, Wind Speed and Cloud Base

Aircraft type numbers, wind speed and cloud base may be
expressed in group form.

Examples:

DC10 DC TEN

Wind 270/10 WIND TWO SEVEN ZERO AT TEN

3400 broken THREE THOUSAND FOUR HUNDRED BROKEN
1.8.4 Time

Time is provided according to the UTC system. Separate
digits are used to express time, followed by “ZULU”, the
spoken expression for UTC.

Examples:
09207 ZERO NINE TWO ZERO ZULU
09 minutes ZERO NINE (when the hour is understood)

1.8.5 Headings

Aircraft headings are given in groups of three digits prefixed
by the word “HEADING”. If operating within the SDA,
degrees are expressed in magnetic. If operating within the
NDA, degrees are expressed in true.

Example:

005 degrees HEADING ZERO ZERO FIVE

1.8.6 Aerodrome Elevation

Aerodrome elevations are expressed in feet, prefixed by the
words “FIELD ELEVATION™.

Example:

150 FIELD ELEVATION ONE FIVE ZERO

1.8.7 Transponder Codes
Transponder codes are preceded by the word “SQUAWK?”.

Example:

Code 1200 SQUAWK ONE TWO ZERO ZERO

1.9 CaLL SiGNs

1.9.1 Civil Aircraft

In radio communications, always use phonetics if the call sign
consists of the aircraft’s registration.

1.9.1.1  Canadian and Foreign Air Carriers

(@) Initial contact—Use the operator’s radiotelephony
designator followed by the flight number, or the last
four characters of the aircraft registration, and the word
“HEAVY?” if the aircraft is certified for a maximum take-
off weight of 300 000 1b or more.
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Examples:

Air Canada 149 Heavy AIR CANADA ONE FOUR NINE

HEAVY

Air Canada FTHA Heavy ~ AIR CANADA FOXTROT TANGO
HOTEL ALFA HEAVY
Speedbird GABCD Heavy  SPEEDBIRD GOLF ALFA BRAVO

CHARLIE DELTA HEAVY

(b) Subsequentcommunications—Afterinitialcommunication
has been established, the word “HEAVY” may be omitted.
Also, where the aircraft registration is used, it may be
abbreviated to the operator’s radiotelephony designator and
at least the last two characters of the aircraft registration,
as long as this abbreviation is initiated by ATS.

Examples:

Air Canada HA AIR CANADA HOTEL ALFA
Speedbird CD  SPEEDBIRD CHARLIE DELTA

1.9.1.2  Canadian Private Civil Aircraft and Canadian or
Foreign Carriers Without an Assigned

Radiotelephony Designator

(@) Initial contact—Use the manufacturer’s name or the
type of aircraft, followed by the last four characters of
the registration.

Examples:

Cessna GADT  CESSNA GOLF ALFA DELTA TANGO
Aztec FADT AZTEC FOXTROT ALFA DELTA TANGO

NOTE:

Helicopter, glider and ultralight pilots may prefix their call-
sign with “HELICOPTER,” “GLIDER” or “ULTRALIGHT”.
This practice fulfills the same purpose as stating the
manufacturer’s name or type of aircraft and is an acceptable
substitute.

(b) Subsequent communications—May be abbreviated to the
last three characters of the registration, as long as this
abbreviation is initiated by ATS.

Examples:

Cessna GADT becomes “ADT”
Aztec FADT becomes “ADT”

ALFA DELTA TANGO
ALFA DELTA TANGO

1.9.1.3

(@) Initial contact—The manufacturer’s name or the type of
aircraft, followed by the full aircraft registration.

Foreign Private Civil Aircraft

Example:

Mooney N6920K MOONEY NOVEMBER SIX NINE

TWO ZERO KILO

(b) Subsequent communications—May be abbreviated to the
last three characters of the registration, as long as this
abbreviation is initiated by ATS.

Example:

Mooney N6920K becomes 20K TWO ZERO KILO

1.9.1.4 MEDEVAC

A MEDEVAC is a flight responding to a medical emergency
for the transport of patients, organ donors, organs or other
urgently needed life-saving medical material. This can also
apply to certain medical flights, including helicopters, which
may be designated as air ambulance flights.

(@) Initial contact—Use the manufacturer’s name or type of
aircraft or operator’s radiotelephony designator, followed
by the flight number and the word “MEDEVAC”, or the
last four characters of the aircraft registration and the
word “MEDEVAC”.

Examples:

Austin 101 MEDEVAC AUSTIN  ONE ZERO ONE
MEDEVAC

Cessna FABC MEDEVAC CESSNA  FOXTROT  ALFA
BRAVO CHARLIE MEDEVAC

(b) Subsequent communications—May be abbreviated as per
normal procedures, retaining the word “MEDEVAC”.

1.9.1.5  Formation Flights

(@) Initial contact—Use the aircraft call sign or the last
four characters of the aircraft’s registration followed by
“FLIGHT, FORMATION OF (number of aircraft)”.

Examples:

Griffin 11, Flight, Formation of 4  GRIFFIN ONE ONE,
FLIGHT, FORMATION OF FOUR

FLVM, Flight, Formation of 2 FOXTROT LIMA
VICTOR MIKE, FLIGHT, FORMATION OF TWO

(b) Subsequent communications—The number of aircraft may
be omitted. All subsequent communications to and from
the formation may be abbreviated per normal procedures,
retaining the word “FLIGHT”.

Examples:

Griffin 11, Flight
FLVM, Flight

GRIFFIN ONE ONE, FLIGHT
FOXTROT LIMA VICTOR MIKE,
FLIGHT

1.9.1.6

If communicating with two or more aircraft that are using
the same flight number or similar sounding identifications,
ATS will advise each of the aircraft concerned of the other’s
presence.

Similar Sounding Call Signs

In order to further minimize the chance for call sign confusion,
ATS may take one of the following measures:
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(a) Restate the operator’s radiotelephony designator of the
aircraft involved after the flight number, for emphasis.

Examples:

JAZZ EIGHT EIGHT ONE THREE JAZZ
TRANSPORT EIGHT ONE THREE TRANSPORT

(b) Add the type of aircraft to the identification.

Examples:

CHEROKEE ALFA BRAVO CHARLIE

(c) Instruct aircraft using the same flight number or similar
sounding identification to use:
(1) the aircraft registration; or
(i1) the operator’s radiotelephony designator, followed
by at least the last two characters of the aircraft
registration.

Example:

JAZZ NOVEMBER DELTA
CANJET ECHO PAPA ALFA

1.9.2 Ground Stations

The aerodrome name as published in the CFS is used to form
the call sign to the associated ground stations. When the
aerodrome name is different from the community (location)
name, it will be published following the community (location)
name and will be separated by a diagonal (/). Exceptions
should be listed in the COMM section of the CFS.

Table 1.2—Example of Ground Station Name
Different from Community Name per CFS

TORONTO/LESTER B. PEARSON INTL, ONT
COMM

TWR | Toronto TORONTO TOWER

Table 1.3—Examples of Call Signs

CFS Call Sign
COMM -
Area Control Centre CENTRE MONTREAL CENTRE
Flight Service Station RADIO MONCTON RADIO
Terminal Control T™ML QUEBEC TERMINAL
Arrival Control ARR VANCOUVER ARRIVAL
Departure Control DEP EDMONTON DEPARTURE
Clearance Delivery CLNC DEL OTTAWA CLEARANCE
DELIVERY
Community Aerodrome APRT RDO REPULSE BAY AIRPORT
RADIO
Radio Station Pilot to PMSV COMOX METRO
Forecaster
Apron Advisory Service APRON MIRABEL APRON
Remote Communica- RCO | Rouyn rdo ROUYN RADIO
tion Outlet
Mandatory Frequency MF | rdo FREDERICTON RADIO
Aerodrome Traffic ATF MANIWAKI UNICOM
Frequency Peripheral PAL| Winnipeg Ctr  WINNIPEG CENTRE
Station
VFR Advisory VFR ADV TORONTO TERMINAL

1.9.3 RCOs and DRCOs

RCOs are VHF transmitters/receivers installed at designated
aerodromes to permit communications between aircraft and
an FSS or FIC for the provision of FISE or RAAS. An RCO
may also be installed at an off-aerodrome location to enhance
en route communication coverage for the provision of FISE
by FICs.

FISE RCOs use one of the following four frequencies: 123.275,
123.375, 123.475, or 123.55 MHz. At most of these outlets,
126.7 MHz is not active or monitored by a FIC. At these sites,
as required, the FIC activates and transmits on 126.7 MHz
to provide aeronautical broadcast services (broadcast of
SIGMET or urgent PIREP) and to conduct communication
searches for overdue aircraft. Further details on the use of
RCOs can be found in the General section of the CFS.

A DRCO is a standard RCO with a dial-up unit installed to
connect the pilot with an ATS unit (e.g. FIC) via a commercial
telephone line. The line is only opened after communication
has been initiated by the pilot or ATS. The radio range of the
RCO is unaffected by the conversion.

Activation of the system by the pilot is accomplished via the
aircraft radio transmitter by keying the microphone button
four times with a deliberate and constant action on the
published DRCO frequency. Procedures for establishing the
link can be found in the General section of the CFS.

See the CFS for more information.

1.10  StanpARD RADIO TELEPHONY

Section 6 of the Radiocommunication Regulations specifies
that aeronautical radio communications are restricted to
communications relating to

(a) the safety and navigation of an aircraft;

(b) the general operation of the aircraft; and

(c) the exchange of messages on behalf of the public.

Pilots should:

(a) send radio messages clearly and concisely using standard
phraseology whenever practical;

(b) plan the content of the message before transmitting; and

(c) listen out before transmitting to avoid interference with
other transmissions.

1.10.1 Message

Radiotelephony traffic generally consists of four parts: the
call-up, the reply, the message and the acknowledgement.
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Example:

Pilot: REGINA TOWER, (THIS IS) CESSNA FOXTROT
BRAVO CHARLIE DELTA (OVER).

FOXTROT BRAVO CHARLIE DELTA, REGINA
TOWER.

REGINA TOWER, BRAVO CHARLIE DELTA, TEN
SOUTH THREE THOUSAND FIVE HUNDRED
FEET V-F-R LANDING INSTRUCTIONS

BRAVO CHARLIE DELTA, REGINA TOWER,
RUNWAY TWO SIX, WIND TWO THREE ZERO
AT TEN, ALTIMETER TWO NINE NINE TWO,
CLEARED TO THE CIRCUIT.

BRAVO CHARLIE DELTA.

Tower:

Pilot:

Tower:

Pilot:

The terms “THIS IS” and “OVER” may be omitted, and if
no likelihood of confusion exists, the call sign for the agency
being called maybe abbreviated as follows:

Pilot: TOWER, BRAVO CHARLIE DELTA, CONFIRM
RIGHT TURN.

1.10.2 Message Acknowledgement

Pilots should acknowledge the receipt of all messages directed
to them, including frequency changes. Such acknowledgement
may take the form of a transmission of the aircraft call sign,
a repeat of the clearance with the aircraft call sign or the call
sign with an appropriate word(s).

Example:

Tower: VICTOR LIMA CHARLIE, CLEARED TO LAND.

Pilot:  VICTOR LIMA CHARLIE.

Tower: FOXTROT VICTOR LIMA CHARLIE, CONFIRM
YOU ARE AT FIVE THOUSAND.

Pilot: FOXTROT VICTOR LIMA CHARLIE,
AFFIRMATIVE.

NOTE:

The clicking of the microphone button as a form of
acknowledgement is not an acceptable radio procedure.

1.11  CommunicaTIONS CHECKS

The readability scale from one to five has the following meaning:
1: unreadable;

: readable now and then;

: readable with difficulty;

: readable; and

: perfectly readable.

[T VS I N

The strength scale from one to five used in high
frequency (HF) communications has the following meaning:
1: bad;
2: poor;
3: fair;
4: good; and
5: excellent.

Communications checks are categorized as follows:

(@) Signal check—If the test is made
while the aircraft is airborne.

(b) Pre-flight check—If the test is made prior to departure.

(c) Maintenance check—If the test is
made by ground maintenance.

Example:

Pilot:  THOMPSON RADIO, CESSNA FOXTROT ALFA
BRAVO CHARLIE, RADIO CHECK ON FIVE SIX
EIGHT ZERO.

ALFA BRAVO CHARLIE, THOMPSON RADIO,
READING YOU STRENGTH FIVE, OVER.

Radio:

1.12 EmERGENCY COMMUNICATIONS

1.12.1 General

An emergency situation is classified in one of the two
following categories, in accordance with the degree of danger
or hazard present:

(@) Distress—A condition of being threatened by serious
and/or imminent danger and of requiring immediate
assistance. The spoken word for distress is MAY DAY, and
it is pronounced three times.

(b) 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.
The spoken word for urgency is PAN PAN, and it is
pronounced three times.

The first transmission of the distress call and message by an
aircraft should be on the air-ground frequency in use at the
time. If the aircraft is unable to establish communication on
the frequency in use, the distress call and message should
be repeated on the HF general calling or distress frequency
3 023 kHz, 5 680 kHz, 121.5 MHz, 406.1 MHz, or other
distress frequency available, such as 2 182 kHz, in an effort
to establish communications with any ground station or the
maritime service.

The distress call shall have absolute priority over all other
transmissions. All stations hearing it shall immediately cease
any transmission that may interfere with it and shall listen on
the frequency used for the distress call.

Example of a distress message from an aircraft:

MAYDAY, MAYDAY, MAYDAY, THIS IS FOXTROT ZULU
X-RAY YANKEE, FOXTROT ZULU X-RAY YANKEE, FOX-
TROT ZULU X-RAY YANKEE, FIVE ZERO MILES SOUTH
OF YELLOWKNIFE AT ONE SEVEN TWO FIVE ZULU,
FOUR THOUSAND, NORSEMAN, ICING, WILL ATTEMPT
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CRASH LANDING ON ICE, FOXTROT ZULU X-RAY YAN-
KEE, OVER.

Example of an urgency message addressed to all stations:
PAN PAN, PAN PAN, PAN PAN, ALL STATIONS, ALL STA-
TIONS, ALL STATIONS, THIS IS TIMMINS RADIO, TIM-
MINS RADIO, TIMMINS RADIO, EMERGENCY DESCENT
AT TIMMINS AIRPORT, ATC INSTRUCTS ALL AIRCRAFT
BELOW SIX THOUSAND FEET WITHIN RADIUS OF ONE
ZERO MILES OF TIMMINS N-D-B LEAVE EAST AND
NORTH COURSES IMMEDIATELY, THIS IS TIMMINS
RADIO OUT.

Emergency procedures are contained in chapters RAC and
SAR.

1.12.2 Emergency Frequency 121.5 MHz

Pilots should continuously monitor 121.5 MHz when operating
within sparsely settled areas or when operating a Canadian
aircraft over water more than 50 NM from shore unless:
essential cockpit duties or aircraft electronic equipment
limitations do not permit simultaneous monitoring of two
VHF frequencies; or the pilot is using other VHF frequencies.

Only control towers and FSSs have 121.5 MHz capability,
and this emergency frequency is only monitored during
these facilities’ hours of operation. Remote communication
facilities (PAL, RAAS RCO and FISE RCO) do not have
121.5 MHz capability.

During an emergency, a pilot has the following options for
communicating with ATS:

(@) When within radio reception of a control tower or FSS
during the facility’s hours of operation, call ATS on the
tower frequency/FSS MF or 121.5 MHz. It is recommended
that pilots use the normal frequency or the frequency in
use at the time.

(b) When within radio reception of a remote communications
facility (FISE RCO, RAAS RCO or PAL), call ATS on the
published frequency.

NOTE:

FISE RCOs and PALs operate 24 hr, while most RAAS RCOs
operate part time.

(c) When out of range for VHF communications (for example
at low altitude, along a highway corridor), pilots may use a
cell phone if they have cell phone coverage.

(d) If beyond the radio reception of an ATS facility, or when
outside the facility’s hours of operation, broadcast on
121.5 MHz or 126.7 MHz, or both, for assistance from
other pilots who may be monitoring the frequency.

1.12.3 Satellite Voice

A telephone numbering plan has been developed to facilitate
the use of satellite voice by suitably equipped aircraft as a
backup to the existing primary air-ground facilities. The use of
SATCOM voice for this purpose requires on-board embedded
equipment. Permanent satellite voice equipment is installed
and tested in accordance with appropriate certification and
airworthiness standards.

The telephone numbering plan assigns a code specific to each
FIR. When a ground earth station receives the unique short
code from the aircraft via satellite, it is converted and the call
is routed to the appropriate ATS unit. For more information,
see AIP Canada (ICAO) GEN 3.4.5.

1.13 VHF AvLLocaTions

See AIP Canada (ICAO) GEN 3.4.

1.14 Use oF Freauency 5 680 kHz

See AIP Canada (ICAO) GEN 3.4.

1.15 PHoNE Use DurinGg A RApIO
CommunicaTions FAILURE

In the event of an in-flight radio communications failure, and
only after normal communications failure procedures have
been followed, the pilot-in-command may attempt to contact
the appropriate NAV CANADA air traffic service (ATS) unit
by means of a conventional cell or satellite phone. Before
placing the call, transponder-equipped aircraft should squawk
Code 7600.

Public switched telephone network (PSTN) numbers to be

used in the event of a communication failure are published in
the Canada Flight Supplement (CFS).

1.16 CanapiaN Base Operators (CBO)

See AIP Canada (ICAO) GEN 3.4.

117 OTHER TELECOMMUNICATION SYSTEM
OPERATORS

See AIP Canada (ICAO) GEN 3.4.
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2.0 LOCATION INDICATORS

Responsibility for Canadian location indicators rests
with the Aeronautical Information Services Division of
NAV CANADA. Location indicators are listed in the Canada
Flight Supplement (CFS) and Canada Water Aerodrome
Supplement (CWAS).

3.0 DATA LINK COMMUNICATION

3.1 Data LiNnk APPLICATIONS

The generic term “data link” encompasses different
types of applications that can transfer data to and from
an aircraft. In Canada, data link applications used by air
traffic service (ATS) include data link automatic terminal
information service (D-ATIS), pre-departure clearance (PDC)
via the airline host, departure clearance (DCL), oceanic
clearance (OCL), automatic dependent surveillance waypoint
position reporting (ADS WPR) and controller-pilot data link
communications (CPDLC). Operational informationregarding
Canadian applications can be found in A/P Canada (ICAO)
GEN 34.

3.2  AircrRAFT COMMUNICATIONS ADDRESSING
AND ReporTING SysTeEm (ACARS) AnD
Future AIR NAVIGATION
Systems (FANS) 1/A

Many aircraft data link applications transfer data using
the aircraft communications addressing and reporting
system (ACARS). In the early 1990s, air traffic control (ATC)
units in the United States began to use ACARS-based pre-
departure clearance (PDC) applications to alleviate the
problem of congestion on clearance delivery frequencies.

Seeing the benefits of this early type of application, airlines
began to push for additional air traffic service (ATS) data
link applications. Notwithstanding the reduced performance
of ACARS networks that existed at the time, using ACARS-
based applications was a valuable step towards early
introduction of future air navigation systems (FANS). Based
on this, various ATS applications operating on the ACARS
network were developed. The original Boeing version of
these applications was known as FANS 1, whereas the Airbus
version was termed FANS A. Today, new FANS applications
such as FANS 1/A+ and FANS B continue to be used in
airspace not suited for traditional surveillance coverage.

3.3 AtrrONAUTICAL TELECOMMUNICATIONS
Network (ATN)

As reliance on data link increased, a new aeronautical
telecommunications network (ATN) was implemented
to enable greater data link performance. Compared to
the original aircraft communications addressing and
reporting system (ACARS) network, the new ATN uses
well-defined protocols, specifically designed to provide
reliable communications service over dissimilar networks.
Aircraft equipped for both ATN and future air navigation
system (FANS) applications are said to be equipped with
“dual-stack”.

3.4 Dara Link SErvicE ProvIDERS

To operate data link, it is necessary to have a contract with at
least one data link service provider. Major service providers
include Rockwell Collins (formerly ARINC) and Société
Internationale de Télécommunications Aéronautiques (SITA).
These companies provide a variety of air-ground data links,
operating in different frequency bands to ensure global
coverage.

3.5 Dara Link NETWORKS

Traditionally, analog very high frequency (VHF) was the most
commonly used medium to transmit aircraft communications
addressing and reporting system (ACARS) messages. This
medium of ACARS transmission is known as plain old
ACARS (POA). The low-speed characteristics of a POA data
link require a number of frequencies to fully service all users.
For example, almost a dozen VHF frequencies are required
in North America in order to provide a reliable service. As
the number of analog VHF data link transmissions continues
to increase across busy areas, available channels in the
aeronautical VHF band are approaching saturation.

New high speed digital data link systems transmitting in the
VHF range are known as VHF digital link (VDL). Different
forms of VDL (Mode 1 through 4) have been defined. This
new digital architecture is called ACARS Over AVLC (AOA),
where the term AVLC refers to aviation VHF link control,
which is the protocol used over the VHF link for the relatively
common VDL Mode 2 system.

To access VDL service, aircraft must be fitted with a
communications management unit (CMU) that is equipped
with a digital connection to a VHF data radio (VDR)
transceiver. The CMU processes all the ACARS applications
and can be upgraded to integrate both VDL and ATN
functionality. The CMU automatically switches between
AOA and POA according to service availability.
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While VDL may provide faster message response times
(two to eight seconds) than analog VHF, the system is still
limited to line-of-sight coverage. When beyond line-of-sight
of a VDL ground station, some aircraft may also have the
capability for HF data link (HFDL) and/or communications
through satellite data link (SATCOM).

Satellite data links provide greater coverage, although except
for Iridium they are limited in the polar regions since most
of the satellites are stationary over the equator. Satellite data
links are also slower than VHF in response time (12-25 s).
Service providers with near-global coverage include Inmarsat
(geostationary earth orbit [GEO] satellites) and Iridium (low
earth orbit [LEO] satellites in polar orbits for worldwide
coverage); others provide coverage in particular regions, such
as the multifunctional transport satellite (MTSAT) over the
Pacific Ocean.

HFDL provides near global coverage including over the polar
regions, but message transit times (approximately 80 s) are
much lengthier than other mediums.

3.6  AIrcrRAFT COMMUNICATIONS ADDRESSING
AND ReporTiNG System (ACARS)
INITIALIZATION

The core of the airborne data link system is called the aircraft
communications addressing and reporting system (ACARS)
management unit (MU) or communications management
unit (CMU). At the initiation of a flight, one of the first flight
crew actions is to perform the ACARS system initialization.
This INIT REQUEST establishes a link with the airline
ground system, and informs it that the aircraft is being
prepared for departure.

Data Link AutomATIC TERMINAL
INFORMATION Service (D-ATIS)

3.7

Data link automatic terminal information service (D-ATIS)
enables delivery to the cockpit of automatic terminal
information service (ATIS) information in text format via
data link. This results in a reduction of flight crew workload,
eliminating the need to listen to the ATIS broadcast and hand
transcribe the message during busy periods. Thanks to data
link service provider coverage areas, D-ATIS can also be
accessed well in advance of descent and approach. Flight crew
flying aircraft communications addressing and reporting
system (ACARS) equipped aircraft can send ATIS requests
and receive ATIS information using their multipurpose
control and display unit (MCDU).

D-ATIS implementation can vary in both avionics and ground
systems. In Canada, D-ATIS is available on the Rockwell
Collins (formerly ARINC) air traffic service (ATS) server.

3.8  Pre-DeparTure CLeArANCE (PDC)

Pre-departure clearance (PDC) via the airline host is a
system that provides instrument flight rules (IFR) departure
clearances (DCL) via data link to subscribing airlines at
selected airports. The PDC message is sent from the tower
to an airline’s server. The airline then takes responsibility for
delivery of the PDC via either the aircraft communications
addressing and reporting system (ACARS) data link or, for
non-ACARS-equipped aircraft, through some other means
such as a gate printer.

Instead of a verbal readback of the entire clearance, air
traffic control (ATC) primarily requires readback of the
flight plan unique identifier (FPUI). This is a four-character
(three numeric and one alphabetic) code included in the PDC
message. See AIP Canada (ICAO) GEN 3.4 for alist of airports
offering PDC service along with registration instructions.

3.9  DeparTure CLearance (DCL)

Another data link application similar to pre-departure
clearance (PDC) is called DCL, which stands for departure
clearance. The DCL message itself may contain the
abbreviation PDC, however the delivery method is different
for the DCL application. In DCL, the data link dialog
is directly between the flight crew and the controller.
The flight crew initiates DCL by sending a departure
clearance request (RCD). That RCD is routed to the tower,
where the controller can send the clearance to the aircraft
directly via data link. When sending a RCD, the flight
crew will immediately receive the following flight system
message (FSM): RCD RECEIVED — REQUEST BEING
PROCESSED — STANDBY.

If the RCD cannot be correlated to the flight plan or if the
RCD was sent too late, the flight crew may receive one of
the following FSMs: RCD REJECTED — FLIGHT PLAN
NOT HELD — REVERT TO VOICE PROCEDURES or RCD
REJECTED —ERROR IN MESSAGE - REVERT TO VOICE
PROCEDURES — RCD TOO LATE.

When air traffic control (ATC) receives a valid RCD, it will
respond by sending the departure clearance message (CLD)
and, in turn, the flight crew will respond with a departure
clearance readback (CDA). Upon successful reception of

a matching CDA, the flight crew will receive a FSM that

states: CDA RECEIVED — CLEARANCE CONFIRMED.

At any time during the clearance process, if the flight crew
receives a FSM stating to REVERT TO VOICE, the data link
clearance becomes void and the flight crew should contact
ATC.

Other examples of FSM error messages include:

(@) RCD REJECTED — REQUEST ALREADY RECEIVED
— STANDBY
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(b) RCD REJECTED — ERROR IN MESSAGE — REVERT
TO VOICE PROCEDURES

(c) CDA REJECTED - CLEARANCE CANCELLED -
REVERT TO VOICE PROCEDURES

Unlike PDC, there is no registration requirement to use DCL;
however, operators must be Rockwell Collins (formerly
ARINC) or Société Internationale de Télécommunications
Aéronautiques (SITA) data link subscribers. A list of airports
offering DCL service can be found in AIP Canada (ICAO)
GEN 34.

3.10 AutomaTic DEPENDENT SURVEILLANCE
WavpoinT Position ReporTinG (ADS
WPR)

Position reporting is required in oceanic and remote airspace
where there is no other means of surveillance. Automatic
dependent surveillance - contract (ADS-C) waypoint position
reporting (WPR) via data link can overcome issues with
voice reporting. Automatic dependent surveillance (ADS) is
a surveillance technique for use by air traffic services (ATS)
in which aircraft automatically provide, via data link,
information derived from on-board position-fixing and
navigation systems. ADS allows controllers to obtain position
data from future air navigation system (FANS) equipped
aircraft in a timely manner, thereby facilitating route
conformance monitoring in non-radar airspace.

An ADS-C is initiated by the ATS facility and it identifies the
types of information and the conditions under which reports
are to be sent by the aircraft. Some types of information are
included in every report, while other types are provided only
if specified in the ADS-C request. There are three types of
ADS-C:

(a) periodic (a time interval at which the aircraft system sends
an ADS-C report),

(b) demand (a single ADS-C periodic report), and

(c) event (triggered by a particular event such as a waypoint
change event).

ADS-C are managed by ATS facilities based on their
surveillance requirements, and ADS reports are sent
automatically without notification to, or action required by,
the flight crew. In the event that an ADS report is not received,
air traffic control (ATC) would attempt to contact the flight
crew to obtain the position report via voice. In the event of
ADS service interruptions, aircraft equipment failures or loss
of signal coverage, flight crews are expected to resume voice
reporting. Flight crews should be aware of the limitations
associated with available aircraft equipment and the signal
coverage over the intended route.

Operational procedures for automatic dependent surveillance
waypoint position reporting (ADS WPR) can be found in
AIP Canada (ICAO) GEN 3.4.

CoNTROLLER-PiLoT DATA LiNK
Communications (CPDLC)

Controller-pilot data link communications (CPDLC) is a
data link application that supports the exchange of text-
based messages between a controller and the flight crew.
Text messages provide greater clarity than spoken very
high frequency (VHF) or high frequency (HF) radio
communications, so the risk of error is significantly decreased.
Other advantages associated with CPDLC include:

3.1

(a) reducing voice channel congestion in busy airspace;

(b) providing direct controller-pilot communications (DCPC)
in airspace where it was not previously available on voice
channels;

(c) facilitating air traffic control (ATC) communications with
flight crews whose first language is not English;

(d) reducing flight crew input errors, by allowing the loading
of information from specific uplink messages into
other aircraft systems, such as the flight management
system (FMS) or aircraft radios;

(e) allowing the flight crew to request complex route
clearances, which the controller can respond to without
having to manually enter a long string of coordinates;

(f) reducing flight crew workload by supporting automatically
transmitted reports when a specific event occurs, such
as reaching the new flight level on an altitude change
clearance; and

(g) reducing controller workload by providing automatic
flight plan updates when specific downlink messages (and
responses to some uplink messages) are received.

CPDLC messages consist of a set of message elements, most
of which correspond to radiotelephone phraseology. CPDLC
message elements that are sent to an aircraft are referred to as
uplink messages or UM, whereas message elements that are
sent by the aircraft are downlink messages or DM. There are
two types of CPDLC implementations: future air navigation
systems (FANS) 1/A and aeronautical telecommunications
network (ATN) based CPDLC.

Operational procedures for CPDLC can be found in
AIP Canada (ICAO) GEN 3.4.
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3.12 AR TrAFFIC SERVICES FACILITIES
Noriricarion (AFN)

The first step for automatic dependent surveillance (ADS)
or controller-pilot data link communications (CPDLC) is the
air traffic services facilities notification (AFN), sometimes
known as the air traffic control (ATC) logon process; it is
typically initiated by the flight crew. The purpose of the
AFN is to provide air traffic service (ATS) with the data link
applications supported by the aircraft system and the unique
identification of the aircraft. This allows ATS to correlate the
logon information with the flight plan on file, ensure that
messages are sent to the correct aircraft, and make certain that
any subsequent reports and/or messages update the correct
flight plan. This exchange of data link context is needed prior
to any CPDLC or ADS connection.

An AFN is needed when the aircraft does not already have
a connection, such as when the aircraft is preparing for
departure, or when the aircraft is planning to enter an area
where ADS and CPDLC services are available after transiting
an area where those services were not available.

To perform an initial logon request, the flight crew enters into
the data link equipment:

(@) the four-character International Civil  Aviation
Organization (ICAO) facility identifier for the ATS unit
that the logon request will be sent to;

(b) the aircraft identification (as entered in Item 7 of the ICAO
flight plan);

(c) the aircraft registration and/or aircraft address (as entered
in Item 18, preceded by REG and/or CODE, of the ICAO
flight plan); and

(d) the departure and destination acrodromes, when required
(as entered in Items 13 and 16 of the ICAO flight plan).
Canadian ATS facility identifiers can be found in

AIP Canada (ICAO) GEN 3.4.

3.13  CurreNT/NEexT DATA AUTHORITIES

Aircraft can display two controller-pilot data link
communications (CPDLC) air traffic service (ATS) facility
connections at any time, but only one can be active. The
ATS facility with which an aircraft has an active connection
is the current data authority, sometimes displayed to the
flight crew as CURRENT ATC. The ATS facility with the
inactive connection is referred to as the next data authority.
Under normal circumstances, the current data authority
will initiate a transfer to an adjacent data link-capable
ATS facility when the aircraft approaches the appropriate
boundary. These transfers are normally automatic and no
flight crew action is required.

4.0 GROUND-BASED RADIO

NAVIGATION AIDS

41  GENERAL

Ground-based radio navigation systems available for use
in Canada include: distance measuring equipment (DME),
instrument landing system (ILS), localizer (LOC), non-
directional beacon (NDB), precision approach radar (PAR),
tactical air navigation aid (TACAN), VHF direction
finder (VDF), VHF omnidirectional range (VOR), and a
combination of VOR and TACAN (VORTAC).

4.2  Accuracy, AVAILABILITY AND INTEGRITY OF
GRrounp-Basep NAvigaTioN AIDs

Aviation navigation systems must meet stringent accuracy,
availability and integrity requirements as specified in the
International Civil Aviation Organization’s (ICAO) Annex 10.

Measures to improve availability include:

(a) Electronic means—The provision of alternate or redundant
circuitry for the electronic elements of the navigation
aid (NAVAID).

(b) Emergency back-up power—All instrument landing
system (ILS) and VHF omnidirectional range (VOR)
facilities for which NAV CANADA has responsibility,
as well as distance measuring equipment (DME) and
tactical air navigation aid (TACAN) associated with
these facilities, are provided with emergency power.
Additionally, many non-directional beacons (NDBs) are
provided with emergency power.

Measures to maintain accuracy and integrity of the navigation
signals include:

(a) Executive monitoring—An electronic means in which the
system checks its critical parameters. In the event of an
out-of-tolerance condition, it either changes to an auxiliary
back-up equipment or shuts the system down if there is no
redundancy or if the redundant circuit has also failed. This
monitoring is continuous.

(b) Periodic maintenance—NAVAIDs are periodically tested
by qualified technologists.

(c) Flight inspection—In-flight inspections of ILS, VOR and
DME are carried out by specially equipped aircraft on a
regular basis to ensure that standards are met.

During periods of routine or emergency maintenance, or
when a NAVAID is identified as not meeting the required
performance standard, it is temporarily removed from service
and a NOTAM is issued to advise pilots of the deficiency.
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The removal of the transmitted NAVAID identification can
also warns pilots that the facility may be unreliable even
though it may still transmit a navigation signal. Under these
circumstances the facility should not be used. Similarly, prior
to commissioning, a new facility (particularly VOR or ILS)
may transmit with or without identification. In such cases, a
NOTAM would identify that the facility is unavailable and
not to be used for navigation.

The end result of these combined efforts is a safe and reliable
air navigation system which meets the established standards.
Nevertheless, prior to using any NAVAID, pilots should do
the following:

(@) Check NOTAM s prior to flight for information on NAVAID
outages. These may include scheduled outages for maintenance
or calibration. For remote aerodromes, or aecrodromes with
communityaerodromeradiostation(CARS),itisrecommended
that pilots contact the CARS observer-communicator (O/C)
or the aerodrome operator prior to flight to determine the
condition of the aerodrome, availability of services and the
status of NAVAIDs.

(b) Ensure that on-board navigation receivers are properly
tuned and that the NAVAID identifier is aurally confirmed.

(c) Visually confirm that the appropriate indicator displays
are presented.

4.3  Piot ReEPORTING OF ABNORMAL OPERATION
oF GRounD-BAseD NAVIGATION
Aips (NAVAIDs)

Pilots are responsible for reporting any navigation

aid (NAVAID) failure or abnormality to the appropriate air
traffic service (ATS) facility. If it is not practical to report
while airborne, a report should be filed after landing.

Reports should contain the nature of the abnormal operation
detected by the pilot and the approximate magnitude and
direction of any course shift (if applicable). The magnitude
may be either in miles or degrees from the published bearing.
Reports should also include the approximate distance of the
aircraft from the NAVAID when the observation was made
and the time and date of the observation.

INTERFERENCE WITH AIRCRAFT
NAVIGATIONAL EQuIPMENT

4.4

Some portable electronic devices can interfere with
aircraft communications and radio navigation systems. The
radiation produced by frequency modulation (FM) radio
receivers and television broadcast receivers falls within the
instrument landing system (ILS) localizer (LOC) and VHF
omnidirectional range (VOR) frequency band, while the
radiation produced by amplitude modulation (AM) radio
receivers falls within the frequency range of automatic

direction finder (ADF) receivers. This radiation could
interfere with the correct operation of ILS, VOR and ADF
equipment. Pilots are therefore cautioned against permitting
the operation of any portable electronic device on board their
aircraft during takeoff, approach and landing.

After extensive testing, Industry Canada has concluded that
the switching on or use of handheld electronic calculators
can cause interference to airborne ADF equipment in the
200 to 450 kHz frequency range when the calculator is held
or positioned within 5 ft of the loop or sense antenna, or
lead-in cable installation of the system. Pilots, especially of
small aircraft and helicopters, are therefore cautioned against
allowing the operation of calculators on board their aircraft
while airborne.

4.5 VHF OmnipirectioNAL RanGe (VOR)

The VHF omnidirectional range (VOR) is a ground-based,
short-distance navigation aid (NAVAID) which provides
continuous azimuth information in the form of 360 usable
radials to or from a station. It is the basis for the very high
frequency (VHF) airway structure. It is also used for VOR
non-precision instrument approaches.

(@) Frequency band—VORs in Canada operate on assigned
channels spaced at 0.05 MHz (50 kHz) increments within
the frequency range 112.0 to 117.95 MHz.

The implication for users is that, in airspace serviced
solely by VOR, aircraft equipped with older VOR
receivers which cannot be tuned to two decimal
places (e.g. 115.25 MHz) may not be able to operate
under instrument flight rules (IFR). Of course, area
navigation (RNAV), where approved for use, may enable
operation under IFR.

Receivers ~ with  integrated distance  measuring
equipment (DME) (i.e. VOR/DME receivers) normally
select the associated DME “Y” channel automatically,
while stand-alone DME receivers display the “X” and “Y”
channels separately.

(b) Range—VOR reception is subject to line-of-sight
restrictions and range varies with aircraft altitude. Subject
to shadow effect, reception at an altitude of 1 500 ft above
ground level (AGL) is about 50 NM. Aircraft operating
above 30 000 ft normally receive VOR at a distance of
150 NM or more.

(c) Identification—Identification is accomplished by means
of a three-letter location indicator keyed in Morse code at
regular intervals.

(d) VOR courses—Theoretically, an infinite number of
courses (radials) are radiated from a VOR station; however,
in actual practice, 360 radials are usable under optimum
conditions.
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The accuracy of course alignment for published VOR
radials is £3°. Unpublished radials are not required to meet
a particular standard of accuracy and may be affected by
siting difficulties. Any significant anomalies in published
radials sent out from VOR serving an aerodrome will be
published in the Canada Flight Supplement (CFS).

VOR Receiver Checks

Where RNAV routes have not been published, VOR remains
the primary NAVAID for use in Canada. It is important that the
accuracy of the aircraft equipment be checked in accordance
with principles of good airmanship and aviation safety.

4.5.1

While standard avionics maintenance practices are used for
checking aircraft VOR receivers, dual VOR equipment may
be checked by tuning both sets to the same VOR facility and
noting the indicated bearings sent to that station. A difference
greater than 4° between the aircraft’s two VOR receivers
indicates that one of the aircraft’s receivers may be beyond
acceptable tolerance. In such circumstances, the cause of
the error should be investigated and, if necessary, corrected
before the equipment is used for an IFR flight.

4.5.2 Airborne VOR Check

Aircraft VOR equipment may also be checked while airborne
by flying over a landmark located on a published radial and
noting the indicated radial. Equipment which varies more
than +6° from the published radial should not be used for
IFR navigation.

4.6  Non-DirectionAL Beacon (NDB)

Non-directional beacons (NDBs) combine atransmitter withan
antenna system providing a non-directional radiation pattern
within the low frequency (LF) and medium frequency (MF)
bandsof190—415kHzand510-535kHz. NDBsarethebasisofthe
LF/MF airway and air route system. In addition, they function
as marker beacons for instrument landing system (ILS) as well
as non-precision approach (NPA) aids for NDB instrument
approaches.

(a) Identification—Identification consists of two or three
letter or number indicators keyed in Morse code at
regular intervals. (Private NDBs consist of a letter/
number combination.)

(b) Classification—NDBs are classified by high, medium or
low power output as follows:
(1) “H” power output is 2 000 W or more;
(i) “M” power output is from 50 W to less than 2 000 W;
and
(ii1) “L” power output is less than 50 W.

(c) Accuracy—NDB systems are flight checked to an
accuracy of at least +5° for an approach and +10° for
en route. However, much larger errors are possible due

to propagation disturbances caused by sunrise or sunset,
reflected signals from high terrain, refraction of signals
crossing shorelines at less than 30° and electrical storms.

4.7 Distance Measuring Eauipment (DME)

Distance measuring equipment (DME) functions by means
of two-way transmissions of signals between the aircraft and
the DME site. Paired pulses at a specific spacing are sent
out from the aircraft and are received by the ground station.
The ground station then transmits paired pulses back to the
aircraft on a different frequency. The time required for this
signal exchange is measured in the airborne DME unit and
is translated into distance (nautical mile [NM]) from the
aircraft to the ground station. Distance information received
from DME is slant range distance and not actual horizontal
distance. Accuracy of the DME system is within +0.5 NM or
three percent of the distance, whichever is greater.

DME is collocated with most Canadian VHF
omnidirectional range (VOR) installations (VOR/DME)
and with many instrument landing system (ILS) and
localizers (LOCs). In some cases, DME are also collocated
with non-directional beacons (NDBs) to provide improved
navigation capability. For collocated sites, a single keyer
is used to key both the VOR/ILS/LOC and the DME with
the three-letter location indicator. The VOR/ILS/LOC
transmits three consecutive indicator codes in a medium
pitch of 1 020 Hz followed by a single DME indicator
code transmitted on the DME frequency (ultrahigh
frequency [UHF]) and modulated at a slightly higher pitch
of 1 350 Hz. In the event that synchronization from the
VOR/ILS/LOC should fail, the DME identification will be
transmitted independently.

The DME system is in the UHF band and therefore is limited
to line-of-sight reception with a range similar to that of a VOR.
Most DME “X” and “Y” channels are paired with VOR and LOC
frequencies. As aresult, the receiving equipment in most aircraft
provide automatic DME selection through a coupled VOR/ILS
receiver. Otherwise, the DME interrogator must be selected to
the paired VOR or LOC frequency. Distance information from
an independent tactical air navigation aid (TACAN) facility can
be obtained by selecting the appropriate paired VOR frequency.
(In that case, only DME information is being received; any
apparent radial information must be ignored.) The DME paired
frequency and channel number are published in the Canada
Flight Supplement (CFS) and on instrument flight rules (IFR)
en route charts in the navigation data box for all TACAN and
DME installations.

By convention, those frequencies requiring only one decimal
place (e.g. 110.3 MHz) are known as “X” channels and
those associated with two decimal places are designated as
“Y” channels (e.g. 112.45 MHz).
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4.8 TacticaL AR Navigation (TACAN)

Tactical air navigation aid (TACAN) is a navigation
aid (NAVAID) used primarily by the military for en route,
non-precision approaches (NPAs) and other military
applications. It provides azimuth in the form of radials and
slant distance in nautical miles (NM) from the ground station.
The system operates in the ultrahigh frequency (UHF) range
with the frequencies identified by channel number. There are
126 channels.

TACAN users may obtain distance information from a distance
measuring equipment (DME) installation by selecting the
TACAN channel that is paired with the VHF omnidirectional
range (VOR) frequency. This TACAN paired channel number
is published in the Canada Flight Supplement (CFS) for every
VOR/DME facility.

CAUTION:
Only DME information is being received by the TACAN
avionics. Any apparent radial information obtained through
the TACAN avionics from a VOR/DME facility can only be
false signals.

4.9 VHF OvMNIDIRECTIONAL RANGE AND
TacticaL AR Navigation Aip (VORTAC)

A number of tactical air navigation aids (TACANS), supplied
by the Department of National Defence (DND), are collocated
with VHF omnidirectional ranges (VORs) to form facilities
called VORTACsS.

This facility provides VOR azimuth, TACAN azimuth and
slant distance from the site. Components of a VORTAC
operate simultaneously on paired frequencies so that aircraft
distance measuring equipment (DME) avionics, when
tuned using the paired VOR frequency, will obtain distance
information from the DME component of the TACAN. An
aircraft must be equipped with a VOR receiver to use VOR,
appropriate equipment to use DME, or TACAN equipment to
use TACAN (azimuth and DME).

410 VHF DirectioN FinDING EQuUIPMENT

VHF direction finders (VDF) are installed at a number of
flight service stations (FSSs) and airport control towers.
VDFs operate on pre-selected very high frequency (VHF)
communication frequencies, which are listed in the Canada
Flight Supplement (CFS) entry for the aerodrome where
the equipment is installed. An airport controller or flight
service specialist responsible for VDF operation has access
to numerical readouts that provide a visual indication of an
aircraft’s bearing from a VDF site.

This information is based on the radio transmission received
from the aircraft, thus giving the VDF operator a means of
providing bearing or heading information to pilots requesting
the service.

4.11 INSTRUMENT LANDING SysTEm (ILS)

The instrument landing system (ILS) is designed to provide
an aircraft with a precision final approach with horizontal and
vertical guidance to the runway. The ground equipment consists
of a localizer (LOC), a glide path transmitter, a non-directional
beacon (NDB), and a distance measuring equipment (DME) fix
or an area navigation (RNAV) fix to denote the final approach
fix (FAF). See Figure 4.2 for a typical ILS installation.

LOC

The LOC provides the pilot with course guidance to the
runway centreline. When the LOC is used with the glide slope,
it is called an ILS. The LOC is adjusted to provide an angular
width typically between 3° and 6°, depending on runway
length. The transmitter antenna array is located at the far end
of the runway away from the approach. LOCs operate in the
108.1-111.9 MHz frequency range. The LOC may be offset up
to 3° from the runway heading and still publish as a straight-in
procedure; however, the amount of offset will be published as
a note on the approach plate. LOC alignment exceeding 3° of
the runway heading will have an “X” as the first letter of the
indicator, whereas LOCs and back courses with an alignment
of 3° or less will have an “I” as the first letter.

4.11.1

At a few aerodromes, a LOC back course is also provided.
This allows for an NPA in the opposite direction to a front
course approach without glide path information. Note that not
all ILS LOCs radiate a usable back course signal.

The normal, reliable coverage of ILS LOCs is 18 NM within
10° of either side of the course centreline and 10 NM within
35° of the course centreline for both front and back courses.

Figure 4.1—LOC Front and Back Course
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LOC and glide path identification is transmitted on the
LOC frequency in the form of a two-letter or letter-number
indicator preceded by the letter “I” (e.g. IOW).
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4.11.2 Glide Path

The glide path transmitter operates within the frequency
range of 329.3 to 335.0 MHz. The frequency is paired with the
associated LOC frequency in accordance with ICAO standards.
The glide path is adjusted to a published approach angle
(typically 3°) and a beam width of 1.4°. There is no usable back
course. The antenna array is located approximately 1 000 ft
from the approach end of the runway and offset approximately
400 ft from the runway centreline. As the glide path is formed
by reflecting the transmitted signal off the ground, the beam-
forming area in front of the glide path antenna can be negatively
affected by heavy snow buildup. Airports have snow-clearing
plans in effect for this area as the snow must remain below the
allowable design depth for proper glide path operation.

At some of the larger airports, an ILS is installed at each end of
arunway. Consequently, a front course approach may be made
to either end of the runway. The two systems are interlocked so
that only one ILS can operate at any time.

Figure 4.2—Typical ILS Installation
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4.11.3 NDB

Low-power NDB transmitters are sometimes located
on the LOC (front and back course), 3.5 to 6 mi. from the
runway threshold. If it is not possible to install an NDB,
a DME fix or RNAV fix may be used instead to form the
FAF. In some cases, an en route NDB is located on a LOC
so that it may serve as a terminal as well as an en route
facility. As a general rule, NDBs transmit a two-or
three-letter indicator. The FAF provides a fix to which the
pilot can navigate for the transition to the ILS.

411.4 ILS/DME

At some locations, a DME paired with the ILS provides
distance information to define the IAF and MAP. At
other locations, VOR/DME, which are available either on
the airport or aligned with the appropriate runway, will
be used to provide distance information for the transition
to the ILS.

4.11.5 ILS Categories

(@) Operational CAT I—Operation down to a minima of
200 ft DH and an RVR of 2 600 ft with a high probability
of success. (When RVR is not available, 1/2 SM ground
visibility is substituted.)

(b) Operational CAT II—Operation down to a minima below
200 ft DH and an RVR of 2 600 ft, to as low as 100 ft DH
and an RVR of 1 200 ft, with a high probability of success.

(c) Operational CAT III—CAT III minima will be prescribed
in the carrier’s operating specifications, in the operator’s
operations manual, or in the CAP.

411.6 CAT II/IIIILS

CAT II/IIT ILS enable pilots to conduct instrument approaches
to lower weather minima by using special equipment and
procedures in the aircraft and at the airport.

The following airport systems must be fully serviceable to
meet CAT II/III standards:

(@) dirport lighting—A lighting system which includes:
(i) approach lights;
(i1) runway threshold lights;
(iii) touchdown zone lights;
(iv) centreline lights;
(v) runway edge lights;
(vi) runway end lights;
(vii) all stop bars and lead-on lights;
(viii) essential taxiway lights.

(b) ILS components—Including:
(1 LOCG;
(i1) glide path transmitter;
(i) NDB, DME or RNAV fix.

(c) RVR equipment—TFor CAT II operations, two RVRs: one
located adjacent to the runway threshold (touchdown or
RVR A), and one located adjacent to the runway mid-point
(mid-point or RVR B). For CAT III operations, three RVRs:
one located adjacent to the runway threshold (touchdown
or RVR A), one located adjacent to the runway mid-point
(mid-point or RVR B), and one located at the stop-end
(rollout or RVR C) of the runway (ref. ICAO Annex 3,
4.6.3.4).

(d) Power source—Airport emergency power (primary
electrical source for all essential system elements),
commercial power available within one second as backup.

411.7 Caution—Use of ILS LOCs

(@) Low clearance indications—No problems with front and
back courses have been observed within 6° of the course
centreline. However, failure of certain elements of some
multi-element LOC antenna array systems can cause false
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courses or low clearances* beyond 6° from the front- or
back-course centreline that are not detected by the LOC
monitoring system. This could result in a premature
cockpit indication of approaching or intercepting an
on-course centreline. For this reason, a coupled approach
should not be initiated until the aircraft is established
within 6° of the LOC centreline. It is also essential to
confirm the LOC on-course indication by reference to
aircraft heading and other NAVAIDs (such as an ADF
bearing or RNAV track) before commencing final
descent. Any abnormal indications experienced within
35° of the published front- or back-course centreline
of an ILS LOC should be reported immediately to the
appropriate ATS facility.

*A low clearance occurs whenever there is less than full-
scale deflection of the omnibearing selector or CDI at a
position where a full-scale deflection should be displayed
outside of 6° from the LOC centreline.

(b) LOC false course—False course captures may occur

when the pilot prematurely selects APPROACH MODE
from either HDG or LNAV MODE. Some ILS receivers
produce lower than expected course deviation outputs
in the presence of high modulation levels of the LOC
radiated signal. This can occur even when both the ground
transmitter and the airborne receiver meet their respective
performance requirements. The reduced course deviation
can, in turn, trigger a false course capture in the AFCS.
False course captures can occur at azimuths anywhere
from 6° to 35°, but are most likely to occur in the vicinity
of 6° to 10° azimuth from the published LOC course. A
false capture is deemed to have occurred when the AFCGS
allows the LOC to switch from ARMED to CAPTURED
even though the omnibearing selector or CDI has not
moved and is still at full-scale deflection.

In order to minimize the possibility of a false course
capture during an ILS approach, pilots should use raw
data sources to ensure that the aircraft is within 6° of the
correct LOC course prior to initiating a coupled approach.
The following cockpit procedures are recommended:

(i) APPROACH MODE should not be selected until
the aircraft is within 18 NM of the threshold and is
positioned within 6° of the inbound ILS course.

(i) In addition, pilots should:

(A) ensure that the ADF bearing (associated with
the appropriate NDB site) or RNAV track for
the runway is monitored for correct orientation;

(B) be aware when the raw data indicates that the
aircraft is approaching and established on the
correct course; and

(C) be aware that, should a false course capture
occur, it will be necessary to deselect and
re-arm APPROACH MODE in order to achieve
a successful coupled approach on the correct
LOC course.

(c) EMI—The effect of EMI, particularly on ILS LOC

system integrity, is becoming increasingly significant.
In built-up areas, power transformer stations, industrial
activity and broadcast transmitters have been known to
generate interference that affects LOC receivers. The
effect is difficult to quantify as the interference may be
transitory, and certain LOC receivers are more susceptible
than others to EMI. If the LOC goes off the air, the “off”
flag may remain out of sight or the flag and CDI may give
erratic or erroneous indications. It is even possible that
normal on-course cockpit indications may continue. Under
normal circumstances, ATS will advise pilots conducting
an approach if there is equipment failure.

(d) Automatic landing (autoland) operations—It has been

common practice for operators of aircraft that are
appropriately equipped and certified to conduct AFCGS
autoland (CAT III) operations on CAT II/III facilities when
weather conditions are above CAT I minima to satisfy
maintenance, training or reliability program requirements.
To achieve the necessary autoland rate, a portion of these
autolands are also being conducted on runways that are
approved for CAT I operations only.

The successful outcome of any AFCGS autoland depends
on the performance of the aircraft’s AFCGS, the ILS
LOC and glide path signals. The course structure and the
integrity of an ILS can be compromised when protection
of the ILS critical areas cannot be assured. The LOC is
particularly sensitive due to its larger signal volume in the
aerodrome area. Surface and airborne traffic as well as
vehicles that are crossing or parked in these critical areas
can create a deflection in or a disturbance to the ILS signal.
How the AFCGS will respond to interference depends on
the effect the interference has on ILS signal characteristics
and AFCGS control methods. The following elements
provide sufficient evidence that extreme caution must
be exercised during these operations: observed AFCGS
responses to ILS interference; reported aircraft lateral
flight path deviations; aircraft pitch-up or pitch-down in
response to traffic in front of the glide path antenna; and
hard landings during autoland operations conducted on
CAT II, CAT III or CAT I ILSs without the requisite low
visibility procedures.

CAT I and II ILS facilities have the signal characteristics
to support AFCGS operations to CAT I and II minima,
as applicable, but may not have the requisite signal
characteristics to support autoland operations. Several
CAT 1 facilities are known to exhibit degraded signal
qualities in below minima areas where it is assumed that
the pilot would maintain visual reference. The known poor
signal characteristics would therefore have no bearing on
the approach facility’s status. NAV CANADA maintains a
summary list indicating the signal accuracy performance
categories of CAT I and CAT I ILS facilities as established
by flight inspection measurements. The list is available
from NAV CANADA Flight Operations.
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The commissioning, periodic flight inspection and
maintenance of the ILS facility serving a CAT III runway
include an analysis of the ILS LOC signal through the
rollout to confirm that the ILS facility will support
CAT III operations. However, this signal is protected by
ATC only when low visibility procedures are in effect at
that aerodrome.

Flight crews must recognize that changes in the ILS
signal quality may occur rapidly and without warning
from the ILS monitoring equipment. Furthermore, flight
crews are reminded to exercise extreme caution whenever
ILS signals are used beyond the minima specified in the
approach procedure and when conducting autolands on
any category of ILS when critical area protection is not
assured by ATC. Pilots must be prepared to immediately
disconnect the autopilot and take appropriate action should
unsatisfactory AFCGS performance occur during these
operations.

Some states have developed procedures wherein practice
automatic landing (autoland) operations may be conducted
on CAT I ILS facilities, or on CAT II/IIT ILS facilities
when low visibility procedures are not in force. In the case
of a CAT I ILS facility, for example, the ILS should be
of CAT II signal quality without necessarily meeting the
associated CAT II reliability and availability criteria for
backup equipment and automatic changeover of facility
performance. Other procedures include verifying whether
CAT I and II facilities support autoland operations and
verifying the compatibility of the autoland system with
the aerodrome surfaces preceding the runway threshold
and the runway profile. The remaining procedures consist
of notification by the crew of their intention to conduct a
practice autoland; ATC procedures to ensure protection of
the ILS signal for practice autolands; and ATC approval
once the signal protection is effected.

Until such time as Canada establishes and implements
procedures to safely accommodate practice autolands
on CAT I/IT ILS facilities or on CAT III ILS facilities
without the requisite low visibility procedures active,
flight crews are considered solely responsible for these
practice autolands.

(e) Glide path false course—The normal antenna pattern of
glide path installations produces a false glide path angle
at two and three times the set angle (e.g. at 6° and 9° for a
typical 3° published glide path angle).

ATC procedures in terminal areas are designed to maintain
aircraft at an altitude providing a normal rate of descent
and a suitable position to capture the published glide path
signal. Following the instrument procedures carefully
will ensure an approach with a stable rate of descent and
completely avoid producing a false glide path. Failure
to adhere to instrument procedures (e.g. remaining at a
higher than published altitude) could result in positioning
the aircraft in a false glide path radiated lobe.

In order to minimize the possibility of false glide path
capture during an ILS approach, pilots should verify the
rate of descent and the altitude at the FAF to ensure that
the aircraft is on the published glide path.

5.0 AREA NAVIGATION (RNAV)

Area navigation (RNAV) is a method of navigation which
permits aircraft operation on any desired flight path within
the coverage of navigation aids (NAVAIDs) or within the
limits of the capability of self-contained NAVAIDs, or a
combination of these.

Existing navigation systems which provide an area
navigation (RNAV) capability include the global navigation
satellite system (GNSS), VHF omnidirectional range (VOR)/
distance measuring equipment (DME) (RHO-THETA),
DME-DME (RHO-RHO), inertial navigation system (INS)
and inertial reference system (IRS).

GLoBaL NAVIGATION SATELLITE
System (GNSS)

The global navigation satellite system (GNSS) is a worldwide
position and time determination system that includes one or
more satellite constellations, aircraft receivers and system
integrity monitoring, augmented as necessary to support the
required navigation performance for the intended operation.

5.1

5.2 GroBAL NAVIGATION SATELLITE
SysteM (GNSS) CoNSTELLATIONS

Currently, there are two complete navigation satellite
constellations in orbit: the U.S. global positioning
system (GPS) and the Russian global orbiting navigation
satellite system (GLONASS). The U.S. and Russia have
offered these systems as the basis of a GNSS that is free
of direct user charges. Additional constellations are being
developed by the European Union (Galileo), and by China
(BeiDou). It is expected that all four GNSS constellations
will be in service by 2020. Instrument flight rules (IFR)
certified GNSS receivers manufactured in North America
use only the GPS constellation, but plans are underway to
expand that ability.

GPS

The GPS constellation was developed by the U.S. military;
but since 1996, it has been managed by an executive
board, chaired jointly by the departments of Defense
and Transportation, that is comprised of representatives
from several other departments to ensure that civil users’
requirements are considered in the management of the
system. Title 10 of the U.S. Code, Section 2281, assigns
the Secretary of Defense statutory authority to sustain and

5.2.1
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operate GPS for military and civil purposes. This statute
directs the Secretary of Defense to provide civil GPS service
on a continuous, worldwide basis, free of direct user fees.

The design GPS constellation contains 24 GPS satellites,
orbiting the earth twice a day at an altitude of 10 900 NM
(20 200 km). They are arranged in six separate orbital planes,
with four satellites in each; this gives complete global coverage.
There are approximately 32 operational satellites; however, at
any given time, one or more may be decommissioned or be
out of service temporarily for maintenance.

All GPS orbits cross the equator at a 55° angle, so it is not
possible to see a GPS satellite directly overhead when north of
55° N or south of 55° S latitude. This does not affect service in
polar areas adversely; in fact, on average, more GPS satellites
are visible at high latitudes since receivers can track satellites
on the other side of the pole.

GPS positioning is based on precise timing. Each satellite has
four atomic clocks on board, guaranteeing an accuracy of one
billionth of one second, and broadcasts a digital PRN code
that is repeated every millisecond. All GPS receivers start
generating the same code at the same time. Code matching
techniques establish the time of arrival difference between
the generation of the signal at the satellite and its arrival at the
receiver. The speed of the signal is closely approximated by
the speed of light, with variations resulting from ionospheric
and atmospheric effects modeled or directly measured
and applied. The time of arrival difference is converted to
a distance, referred to as a pseudorange, by computing the
product of the time of arrival difference and the average speed
of the signal. The satellites also broadcast orbit information
(ephemeris) to permit receivers to calculate the position of the
satellites at any instant in time.

Normally, SVNs are sequential (i.e. SVN 68 was the sixty-
eighth satellite launched), but PRN codes are assigned to a
position in the constellation, and are numbered PRN 1 to 24
(with a maximum of 32).

A receiver normally needs four pseudoranges to calculate a
three-dimensional position and to resolve the time difference
between receiver and satellite clocks. In addition to position
and time, GPS receivers can also calculate velocity—both
speed and direction of motion.

GPS accuracy depends on transit time and signal propagation
speed to compute pseudoranges. Therefore, accurate satellite
clocks, broadcast orbits, and computation of delays as
the signals pass through the ionosphere are critical. The
ionosphere, which is a zone of charged particles several
hundred kilometres above the Earth, causes signal delays
that vary from day to night and by solar activity. Current
receivers contain a model of the nominal day/night delay,
but this model does not account for variable solar activity.
For applications requiring high accuracy, GPS needs an
augmentation system to correct the computed transit time to
compensate for this delay.

Another key to GPS accuracy is the relative position of
satellites in the sky, or satellite geometry. When satellites are
widely spread, geometry and accuracy are better. If satellites
are clustered in a small area of the sky, geometry and accuracy
are worse. Currently, GPS horizontal and vertical positions are
accurate to 6 m and 8 m, respectively, 95% of the time.

The GPS satellite constellation is operated by the U.S. Air
Force from a control centre at Schriever Air Force Base in
Colorado. A global network of monitor and uplink stations
relays information about the satellites to the control centre
and sends messages, when required, to the satellites.

Ifaproblem is detected with a satellite, it is commanded to send
an “unhealthy” status indication, causing receivers to drop it
from the position solution. Since detection and resolution of a
problem take time, and this delay is unacceptable in aviation
operations, augmentation systems are used to provide the
level of integrity required by aviation.

The GPS constellation status is available at <www.navcen.
uscg.gov/?Do=constellationStat>.

5.2.2 GLONASS

GLONASS is a global satellite constellation, operated by the
Russian Aerospace Defence Forces, that provides real-time
position and velocity determination for military and civilian
users. The satellites are located at an altitude of 19 100 km and
at an inclination of the orbital planes of 64.8° to the equator.

The GLONASS constellation
<www.glonass-iac.ru/en/>.

status is available at

5.2.3 Galileo Navigation Satellite System

Galileo is Europe’s GNSS constellation, which will provide
a highly accurate, guaranteed global positioning service
under civilian control. The fully deployed Galileo system will
consist of 24 operational satellites plus six in-orbit spares,
positioned in three circular medium earth orbit (MEO) planes
at an altitude of 23 222 km, and at an inclination of the orbital
planes of 56° to the equator. The Galileo system is scheduled
to be completed in 2020.

5.2.4 BeiDou Navigation Satellite System

BeiDou is the Chinese navigation satellite system. It consists
of two separate satellite constellations—a limited test system
that has been operating since 2000 and a full-scale global
navigation system that is currently under construction. The
BeiDou system is scheduled to be completed in 2020.
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5.3  AUGMENTATION SYSTEMS

Augmentation of the global positioning system (GPS)
constellation or the global orbiting navigation satellite
system (GLONASS) constellation is required to meet the
accuracy, integrity, continuity and availability requirements
for aviation. There are currently three types of augmentation:

(a) aircraft-based augmentation system (ABAS);
(b) satellite-based augmentation system (SBAS); and

(c) ground-based augmentation system (GBAS).

5.3.1 ABAS

RAIM and FDE functions in current IFR-certified avionics
are considered ABAS. RAIM can provide the integrity for the
en route, terminal, and NPA phases of flight. FDE improves
the continuity of operation in the event of a satellite failure
and can support primary-means oceanic operations.

RAIM uses extra satellites in view to compare solutions and
detect problems. It usually takes four satellites to compute
a navigation solution, and a minimum of five for RAIM to
function. The availability of RAIM is a function of the number
of visible satellites and their geometry. It is complicated
by the movement of satellites relative to a coverage area
and temporary satellite outages resulting from scheduled
maintenance or failures.

If the number of satellites in view and their geometry do
not support the applicable alert limit (2 NM en route, | NM
terminal and 0.3 NM NPA), RAIM is unable to guarantee
the integrity of the position solution. (Note that this does not
imply a satellite malfunction.) In this case, the RAIM function
in the avionics will alert the pilot, but will continue providing
a navigation solution. Except in cases of emergency, pilots
must discontinue using GNSS for IFR navigation when such
an alert occurs.

A second type of RAIM alert occurs when the avionics
detects a satellite range error (typically caused by a satellite
malfunction) that may cause an accuracy degradation that
exceeds the alert limit for the current phase of flight. When
this occurs, the avionics alerts the pilot and denies navigation
guidance by displaying red flags on the HSI or CDI. Continued
flight using GNSS is then not possible until the satellite is
flagged as unhealthy by the control centre, or normal satellite
operation is restored.

Some avionics go beyond basic RAIM by having an FDE
feature that allows the avionics to detect which satellite is
faulty, and then to exclude it from the navigation solution.
FDE requires a minimum of six satellites with good geometry
to function. It has the advantage of allowing continued
navigation in the presence of a satellite malfunction.

Most first generation avionics do not have FDE and were
designed when GPS had a feature called SA that deliberately
degraded accuracy. SA has since been discontinued, and
new generation SBAS-capable receivers (TSO-C145a/Cl146a)
account for SA being terminated. These receivers experience
a higher RAIM availability, even in the absence of SBAS
messages, and also have FDE capability.

For avionics that cannot take advantage of SA being
discontinued, average RAIM availability is 99.99% for
en-route and 99.7% for NPA operations for a 24-satellite GPS
constellation. FDE availability ranges from 99.8% for en route
to 89.5% for NPA. Avionics that can take advantage of SA
having been discontinued have virtually 100% availability of
RAIM for en route and 99.998% for NPA; FDE availability
ranges from 99.92% for en route to 99.1% for NPA. These
figures have been computed for mid-latitudes, and are
dependent on user position and also on which satellites are
operational at any given time. RAIM and FDE availability
is typically even better at high latitudes, since the receiver is
able to track satellites on the other side of the North Pole.

The level of RAIM or FDE availability for a certain airspace
at a certain time is determined by an analysis of satellite
geometry, rather than signal measurement. This is why it
can be predicted by receivers or with PC-based computer
software. The difference between the two methods is that the
receivers use the current constellation in their calculations
while the PC software can use a constellation definition that
takes into account scheduled satellite outages.

Most TSO-C129a avionics also accept signals from an aircraft
altitude encoder. This is called baro-aiding, and it essentially
reduces the number of satellites required by one, thus further
increasing the availability of RAIM and providing an
additional measure of tolerance to satellite failures.

With proper integration, IRS and INS can augment/enhance
GNSS navigation. This system allows “coasting” through
periods of low availability.

5.3.2 SBAS

SBAS uses a network of ground-based reference stations
that monitor navigation satellite signals and relay data to
master stations, which assess signal validity and compute
error corrections. The master stations generate two primary
types of messages: integrity, and range corrections. These
are broadcast to SBAS-capable GNSS receivers via GEO
satellites in fixed orbital positions over the equator. The SBAS
GEO satellites also serve as additional sources of navigation
ranging signals.

The integrity messages provide a direct validation of each
navigation satellite’s signal. This function is similar to RAIM,
except that the additional satellites required for RAIM are
not necessary when SBAS integrity messages are used. The
integrity messages are available wherever a GEO satellite
signal can be received.
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The range corrections contain estimates of the errors
introduced into the range measurements as a result of
ionospheric delays, and satellite ephemeris (orbit) and clock
errors. lonospheric delay terms are critical for correction
messages, and are also the most challenging to characterize.
First, each reference station measures the ionospheric delay
for each visible satellite. These observations are sent to the
master station, where they are combined, and used to generate
a model of the ionosphere, which is then transmitted to the
receivers via the GEO satellite. The accuracy of the model
is dependent on the number and placement of the reference
stations providing observations of ionospheric delays.

By compensating for these errors, SBAS-capable GNSS
receivers can compute the position of the aircraft with
the accuracy necessary to support flight operations with
vertical guidance. Vertical guidance provides safer stabilized
approaches and transition to visual for landing. This represents
one of the principal benefits from SBAS service. The other
is lower approach minima at certain airports, as a result of
greater lateral accuracy.

The first SBAS, the U.S. FAA’s WAAS, was commissioned
in 2003. Europe has built a compatible system called
EGNOS (European geostationary navigation overlay service)
which was approved for aviation use in August 2010.
Japan and India also have similar systems to augment GNSS:
MSAS (MTSAT satellite-based augmentation system) and
GAGAN (GPS and GEO augmented navigation), respectively.

WAAS messages are currently being broadcast by three
geostationary satellites located on the equator at 098°W,
107.3°W and 133°W. Together, these GEO satellites provide
excellent redundant coverage for much of Canada.

5.3.3 GBAS

GBAS, also known as LAAS, sends corrections directly to
GBAS-capable receivers from a ground station at an airport.

GPS receivers with antennas at surveyed surface locations
provide measurements used to generate and broadcast
pseudorange corrections. Aircraft receivers use the
corrections for increased accuracy, while a monitor function
in the ground station assures the integrity of the broadcast.
GBAS provides service over a limited area, typically within
30 NM of the ground station.

GBAS is not yet available in Canada.

5.4 DomesTiC INSTRUMENT FLIGHT
Rutes (IFR) ApprovaL 10 Use GLoBAL
NaviGaTion SATELLITE SysTEM (GNSS)

AND SATELLITE-BASED AUGMENTATION
System (SBAS)

The global navigation satellite system (GNSS) and
satellite-based augmentation system (SBAS) approved for
instrument flight rules (IFR) use in Canada are listed in
AIP Canada (ICAO) ENR 4.3, Table 4.3.

GNSS capability may be provided by a panel-mount receiver
or by a flight management system (FMS) that uses the
appropriate sensor.

Avionics are required to meet appropriate equipment
standards and, equally important, the avionics installation
must be approved by Transport Canada (TC) to ensure proper
avionics integration and display.

Handheld and other visual flight rules (VFR) receivers do not
support integrity monitoring, nor do they comply with other
certification requirements; therefore, they cannot be used for
IFR operations.

Holders of air operator certificates (AOCs) issued under
Part VII of the Canadian Aviation Regulations (CARs) and
private operator certificates issued under CAR 604 are required
to be authorized to conduct GNSS instrument approach
operations in instrument meteorological conditions (IMC).

Domestic En Route and Terminal
Operations

5.4.1

In practice, pilots can use GNSS for guidance most of the time.
If an integrity alert occurs while en route, the pilot can then
continue by using conventional aids, diverting if necessary
from the direct routing, notifying ATS of any changes to the
flight and obtaining a new clearance, as required.

When using GNSS to maintain a track in terminal operations,
the avionics shall be in terminal mode and/or the CDI shall
be set to terminal sensitivity. (Most avionics set the mode
and sensitivity automatically within 30 NM of the destination
airport, or when an arrival procedure is loaded.)

When using GNSS to navigate along VHF/UHF or LF/MF
airways, ground-based NAVAID reception is not an issue.
This means that pilots using GNSS for navigation can file or
request an altitude below the MEA, but at or above the MOCA,
to avoid icing, optimize cruise altitude, or in an emergency.
However, an ATS clearance to fly at a below-MEA altitude
could be dependent on issues such as radiocommunication
reception and the base of controlled airspace. In the rare case
of a RAIM alert while en route below the MEA, and out of
range of the NAVAID, pilots should advise ATS and climb to
continue the flight using alternate means of navigation.
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GNSS avionics typically display the distance to the next
waypoint. To ensure proper separation between aircraft, a
controller may request the distance from a waypoint that
is not the currently active waypoint in the avionics; it may
even be behind the aircraft. Pilots must be able to obtain
this information quickly from the avionics. Techniques
vary by manufacturer, so pilots should ensure familiarity
with this function.

At times outside radar coverage, pilots may be cleared by ATS
to a position defined by a latitude and longitude. As these are
usually outside the range of traditional NAVAIDs, there is no
means to cross check that the coordinates have been entered
accurately. Pilots must be particularly careful to verify that
the coordinates are correct.

5.4.2 GNSS-Based RNAV Approach Procedures

Prior to the advent of GNSS, only two types of approach
and landing operations were defined: precision approach
and NPA. Definitions have now been added for APV to
cover approaches that use lateral and vertical guidance, but
that do not meet the requirements established for precision
approaches.

GNSS-based approaches are charted as “RNAV (GNSS) RWY
XX.” The “(GNSS)” before the runway identification indicates
that GNSS must be used for guidance. Pilots and controllers
shall use the prefix “RNAV” in radio communications
(e.g. “CLEARED TO THE VANCOUVER AIRPORT RNAV
RUNWAY ZERO FOUR APPROACH”).

GNSS-based RNAV approaches are designed to take full
advantage of GNSS capabilities. A series of waypoints ina “T”
or “Y” pattern eliminates the need for a procedure turn. The
accuracy of GNSS may result in lower minima and increased
capacity at the airport. Because GNSS is not dependent on
the location of a ground-based aid, straight-in approaches are
possible for most runway ends at an airport.

In Canada, RNAV (GNSS) approach charts may depict up to
five sets of minima:

(@ LPV;

(b) LP;

(c) LNAV/VNAV;

(d) LNAV; and

(e) CIRCLING.

The LP and LNAV minima indicate an NPA, while the LNAV/
VNAV and LPV minima refer to APV approaches (RNAV
approaches with vertical guidance). However, the actual

terms “NPA” and “APV” do not appear on the charts because
they are approach categories not related to specific procedure

design criteria. In Canada, the depiction of the five sets of
minima is similar to the way that an ILS approach may show
landing minima for ILS, LOC and CIRCLING.

The approach chart may indicate a WAAS channel number.
This is used for certain types of avionics and permits the
approach to be loaded by entering the number shown.

All approaches must be retrieved from the avionics database,
and that database must be current. While it is sometimes
acceptable to use pilot-generated waypoints en route, this is
not permitted for approach procedures.

5.4.2.1 RNAV Approaches with Lateral Guidance Only

Avionics for LNAV approaches do not define a vertical
path through space; as such, each approach segment has a
minimum altitude below which the pilot may not descend.

GPS (TSO-CI129/C129a Class Al, BI, B3, Cl or C3) and
WAAS (TSO-C145a/Cl46a, any class) avionics are both able
to provide the lateral guidance required for these approaches.

Without vertical guidance, pilots are required to remain at or
above the MDA unless a visual transition to landing can be
accomplished, or to conduct a missed approach at the MAWP,
typically located over the runway threshold.

WAAS and some GPS TSO-C129/C129a avionics may provide
advisory vertical guidance when flying approaches without
LNAV/VNAV or LPV minima. It is important to recognize
that this guidance is advisory only and the pilot is responsible
for respecting the minimum altitude for each segment until a
visual transition to land is commenced.

Pilots using TSO-C129/C129a avionics should use the RAIM
prediction feature (including known satellite outages obtained
by NOTAM at KGPS) to ensure that approach-level RAIM
will be supported at the destination or alternate airport for the
ETA (£15 min). This should be done before takeoff, and again
prior to commencing a GNSS-based approach. If approach-
level RAIM is not expected to be available, pilots should
advise ATS as soon as practicable and state their intentions
(e.g. delay the approach, fly another type of approach, proceed
to alternate).

5.4.2.2 GNSS Overlay Approaches

GNSS overlay approaches are included on certain traditional
VOR- or NDB-based approaches, that have been approved to
be flown using the guidance of IFR approach-certified GNSS
avionics. Because of approach design criteria, LOC-based
approaches cannot be overlaid.

GNSS overlay approaches are identified in the CAP by
including “(GNSS)” after the runway designation (e.g. NDB
RWY 04 [GNSS]). When using GNSS guidance, the pilot
benefits from improved accuracy and situational awareness
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through a moving map display (if available) and distance-to-go
indication. In many cases, the pilot can bypass the procedure
turn and fly directly to the FAF for a more efficient approach,
as long as minimum sector altitudes are respected. Unless
required by the AFM or AFM supplement, when conducting
GNSS overlay approaches, the VOR, DME and/or NDB
onboard navigation equipment does not need to be installed
and/or functioning and the underlying approach navigation
aid(s) do(es) not need to be functioning. Nevertheless, good
airmanship dictates that all available sources of information
be monitored.

Pilots shall request GNSS overlays as follows: “REQUEST
GNSS OVERLAY RUNWAY ZERO FOUR”. ATS may ask
the pilot to specify the underlying NAVAID if more than one
overlay approach is published for the runway.

GNSS overlay approaches are intended to be a transition
measure to allow immediate benefits while waiting for the
commissioning of a GNSS stand-alone approach for a runway.
For this reason, in most cases, the GNSS overlay approach
will be discontinued when a GNSS stand-alone approach is
published for a given runway.

When flying overlay approaches, pilots should use the RAIM
prediction feature of TSO-C129/C129a avionics to ensure that
approach-level RAIM will be supported, as described in the
preceding subsection.

5.4.2.3 Vertical Guidance on RNAV Approaches

LNAV/VNAV and LPV describe approaches with vertical
guidance. These deliver the safety benefits of a stabilized
approach and, in many cases, improve airport accessibility.

Aircraft with TSO-Cl145a/C146a (WAAS Class 2 or 3)
or TSO-C115b (multi-sensor FMS) avionics, may fly
RNAV (GNSS) approaches to LNAV/VNAV minima
with vertical guidance in a similar manner to the way
they fly an ILS approach: with both a lateral CDI and
a VDI. The lateral guidance must be based on GPS or
WAAS. The vertical guidance may be based on WAAS,
or on barometric inputs (baro-VNAV), depending on the
approach and the aircraft equipage.

Aircraft with WAAS Class 3 avionics may fly RNAV (GNSS)
approaches to LPV minima in a similar manner. In this case,
both the lateral and vertical guidance are based on WAAS.

The nominal final approach course vertical flight path angle
for LNAV/VNAV and LPV approaches is 3°, avoiding the step-
down minimum altitudes associated with traditional NPAs.

The LNAV/VNAV and LPV minima depict a DA, which
requires the pilot to initiate a missed approach at the DA if
the visual reference to continue the approach has not been
established.

5.4.2.4 RNAV Approaches with Vertical Guidance Based
on Baro-VNAV

Multi-sensor FMSs meeting TSO-C115b have been certified
since the late 1980s to provide guidance for a stabilized final
approach segment while flying NPAs. The vertical guidance
for these systems has been derived from a barometric altitude
input; hence, these approaches are known as baro-VNAV
approaches. This equipment has typically only been installed
on transport category aeroplanes. The information provided
by these systems is advisory only, and pilots are required to
respect all minimum altitudes, including step-down altitudes,
since NPAs are not specifically designed to take advantage of
baro-VNAV capability.

With the publication in Canada of RNAV (GNSS) approaches
with vertical guidance, suitably-equipped aircraft may
fly baro-VNAV approaches to the LNAV/VNAV minima
published on these approach plates. The standard for
equipage is a multi-sensor FMS meeting TSO-Cl115b
and certified in accordance with FAA AC 20-138C or
equivalent. The FMS must use GNSS sensor input, but
does not require a WAAS-capable receiver to fly to
LNAV/VNAYV minima.

Pilots must note that the vertical path defined by baro-VNAV
is affected by altimeter setting errors. For this reason,
baro-VNAV is not authorized unless a local field altimeter
setting is available.

Non-standard ~ atmospheric ~ conditions,  particularly
temperature, also induce errors in the baro-VNAV vertical
path. For example, a nominal 3° glide path may be closer
to 2.5° at very low temperatures. Similarly, at above ISA
temperatures, a baro-VNAV vertical path would be steeper
than normal. To compensate for these temperature effects,
some avionics allow input of the temperature at the airport,
and apply temperature compensation so that the baro-VNAV
vertical path is not biased as a function of temperature.
Unfortunately, not all systems have the capability to
compensate for temperature effects.

The sample VPA deviation chart, below, indicates the effect
of temperature on the uncorrected 3° baro-VNAV VPA for an
aerodrome at sea level.

Table 5.1-VPA Deviations

VPA Deviations

Aerodrome Temp. Uncorrected VPA
+30°C (ISA +15°) 3.2
+15°C (ISA) 3.0°
0°C (ISA -15°) 2.8°
-15°C (ISA -30°) 2.7°
-31°C (ISA -46) 2.5
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When temperature compensation is not or cannot be applied
through the FMS, pilots shall refer to the baro-VNAV minimum
temperature limitation published on the approach chart with
the LNAV/VNAV approach minima. Below this temperature,
the approach is not authorized using baro-VNAV guidance.
The baro-VNAV minimum temperature limitation will be
a function of the reduced obstacle clearance resulting from
flying an uncompensated VPA and will vary from approach
to approach. For avionics systems that have the capability to
correctly compensate the VPA for temperature deviations, the
published minimum temperature limitation does not apply if
the pilots enable the temperature compensation.

Regardless of whether or not the FMS provides temperature
compensation of the vertical path or not, all altitudes on the
approach, including DA, should still be temperature-corrected
(by FMS temperature compensation or per the “Altitude
Correction Chart” in CAP GEN).

5.4.2.5 RNAV Approaches with Vertical Guidance Based
on WAAS

RNAV (GNSS) approaches with vertical guidance based on
WAAS require a Class 2 or 3 (for LNAV/VNAV minima) or
Class 3 (for LPV minima) TSO-Cl45a WAAS receiver, or a
TSO-Cl146a sensor interfaced to appropriate avionics.

RNAV (GNSS) approaches with vertical guidance based
on WAAS are entirely dependent on the WAAS signal.
WAAS meets essentially the same navigation performance
requirements (accuracy, integrity and continuity) as ILS, and
pilots can expect guidance to be similar to that provided by
an ILS, with some improvement in signal stability over ILS.

WAAS avionics continuously calculate horizontal and
vertical protection levels during an approach and will
provide a message to the crew if alert limits for the procedure
are exceeded, similar to the way in which ILS monitors shut
down an ILS signal when its accuracy does not meet the
required tolerances.

Although the WAAS integrity monitor is very reliable, good
airmanship nevertheless dictates that pilots verify the FAWP
crossing altitude depicted on approach plates with LNAV/
VNAYV and LPV minima, in the same way that the glide path
check altitude is used when flying an ILS approach. Large
altitude deviations could be an indication of a database error
or otherwise undetectable incorrect signal.

5.5  FuiGHT PLANNING

NOTAM on ground-based navigation aid (NAVAID)
outages are of direct use to pilots because if a NAVAID is
not functioning, the related service is not available. With the
global positioning system (GPS) and wide area augmentation
system (WAAS), the knowledge of a satellite outage does
not equate to a direct knowledge of service availability. The
procedures for determining service availability are different

for GPS (TSO-C129/C129a) and WAAS (TSO-C145a/C146a)
avionics, and are explained in the next subsections.

5.5.1 GPS NOTAM

NOTE:
This section applies only to operators using TSO-C129/C129a
avionics.

Research has shown minor differences among avionics’
computations of RAIM availability, making it impractical to
develop a GPS RAIM NOTAM system that will work reliably
for all receivers. Because of this, and since IFR GPS approval
requires aircraft to be equipped with traditional avionics to
be used when RAIM is unavailable, NOTAM information on
GPS RAIM availability is not provided in Canada. Canadian
FICs can supply NOTAM on GPS satellite outages by
querying the international NOTAM identifier KGPS. (This
information is also available at <www.notams.faa.gov>) The
availability of RAIM can then be computed from the satellite
availability information by entering the expected outages
into PC-based RAIM prediction software provided by some
avionics manufacturers or through direct entry into the GNSS
receiver or FMS computers that support this function.

GNSS avionics also contain such a model, and this allows
pilots to determine if approach-level RAIM will be supported
(available) upon arrival at destination or at an alternate. The
calculation typically uses current information, broadcast
by the satellites, identifying which satellites are in service
at that time. However, unlike the software that is based on
the NOTAM data, this prediction does not always take into
account scheduled satellite outages.

Operators using TSO-C129/C129a avionics who wish to take
advantage of an RNAV (GNSS) approach when specifying a
destination or alternate airport must check KGPS NOTAM to
verify the status of the constellation.

5.5.2 WAAS NOTAM

NAV CANADA has implemented a NOTAM system for users
of WAAS avionics (TSO C145a/C146a). When WAAS service
is expected not to be available for a duration of more than
15 min, a NOTAM will be issued. This typically implies a
WAAS GEO satellite failure.

Pilots should flight plan based on the assumption that the
services referred to in a NOTAM will not be available.
However, once they arrive at the aerodrome, they may
discover that a service is in fact available, in which case they
may use the approach safely if they so choose.

When LPV, LP and WAAS-based LNAV/VNAV are not
available, pilots may fly the LNAV procedure to the published
MDA as this will almost always be available to pilots using
WAAS avionics. Since LNAV procedures will be used when
LPV and LNAV/VNAV are not available, pilots should ensure
that they maintain their skills in flying these approaches.
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Examples of WAAS NOTAMs are listed below:

(@@ LPV AND LP AND WAAS-BASED LNAV/VNAV
APCH NOT AVBL (and a description of area such as:
WEST OF A LINE FM WHITEHORSE TO CALGARY).
This is issued as a national (CYHQ) NOTAM and is used
to communicate that a GEO satellite failure has occurred,
potentially affecting all WAAS messages for the area
covered by that satellite.

(b) LPV AND LP AND WAAS-BASED LNAV/VNAV
APCH NOT AVBL. When issued as a national (CYHQ)
NOTAM, this indicates the complete loss of WAAS
services.

NOTE:
LNAYV will still likely be available for operators using WAAS
avionics.

() WAAS UNMONITORED. Since pilots would not be
alerted to disruptions of WAAS services, flight planning
should be based on the assumption that LPV, LP and
WAAS-based LNAV/VNAV may be unavailable.

NOTE:
WAAS NOTAM information is not applicable to users of
TSO-Cl129a avionics.

5.5.3 Negative W Notation

Normally, WAAS-based approaches will only be designed
and published where the nominal availability of the required
service is greater than 99%.

However, there may be aerodromes on the fringe of WAAS
coverage areas, for which an LPV, LP, or WAAS-based
LNAV/VNAV approach is published because of local demand
by operators. In the event that an approach is located in a
region of marginal WAAS availability, pilots will be alerted
to this fact by a negative “W” (white on a black background)
on the approach plate.

Pilots should flight plan as though LPV, LP and WA AS-based
LNAV/VNAV will not be available at these aerodromes;
however, if the service is available, it may be used safely at
the pilot’s discretion.

5.6  INsTRUMENT FuiGHT RuLes (IFR) FuGHT

PLAN EQUIPMENT SUFFIXES

On an instrument flight rules (IFR) flight plan, the letter
“G” in Item 10 (equipment and capabilities) indicates that the
aircraft has IFR-approved global positioning system (GPS)
or wide area augmentation system (WAAS) avionics, and
can therefore be cleared by air traffic service (ATS) on direct
routings while en route, in terminal areas, and for global
navigation satellite system (GNSS) based approaches.

5.7  Avionics DataBASES

Global navigation satellite system (GNSS) avionics used for
instrument flight rules (IFR) flight require an electronic
database that can be updated, normally on 28- or 56-day cycles.
The updating service is usually purchased under subscription
from avionics manufacturers or database suppliers.

Database errors do occur, and should be reported to the
avionics database supplier. It is good practice to verify that
retrieved data is correct, and it is mandatory to do so for
approach data. Verification can be accomplished either by
checking waypoint coordinates or by checking bearings and
distances between waypoints against charts.

5.8  Usk oF GLoBAL NAVIGATION SATELLITE
System (GNSS) N Lieu oF Grounb-
BASED AIDS

See AIP Canada (ICAO) ENR 4.3.

5.9  Area Navication (RNAV) APPROACHES
AT ALTERNATE AERODROMES

Pilots may take credit for an area navigation (RNAV)
approach at an alternate aerodrome as outlined in the Canada
Air Pilot (CAP).

Taking credit for RNAV approaches at an alternate aerodrome
for instrument flight rules (IFR) flight plan filing purposes
is possible because the availability of receiver autonomous
integrity monitoring (RAIM) or wide area augmentation
system (WAAS) integrity is normally very high. However,
when satellites are out of service, availability could decrease.
Consequently, it is necessary to determine satellite status to
ensure that the necessary level of integrity will be available.
The procedures for this are explained in the next two sections.

5.9.1 GNSS Approaches—GPS (TS0-C129/C129a)

Avionics

The status of the GPS constellation may be obtained through
the FAA by contacting a NAV CANADA FIC and requesting
the international NOTAM file KGPS.

A procedure that meets the requirement to ensure that
approach-level RAIM will be available for TSO-C129/C129a
avionics is as follows.

(@ Determine the ETA at the proposed aerodrome.

(b) Check the GPS NOTAM file (KGPS) for a period of
60 min before and after the ETA. If not more than one
satellite outage is predicted during that period, then
this procedure is satisfied. If two or more satellites are
anticipated to be unserviceable during the ETA +£60-min
period, then it is necessary to determine if approach-level
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RAIM will be available, taking into account the reduced
availability resulting from the outages. This may be
accomplished by using commercially-available dispatch
RAIM prediction software, acquiring a current almanac,
and manually deselecting those satellites for the times
described in the NOTAM.

The RAIM availability requirement is satisfied if the resulting
prediction indicates that RAIM will be unavailable for a total
of 15 min or less during the ETA +60-min period.

It may be possible to change the alternate or adjust the
departure time (and hence the ETA) and re-run the prediction
to find a time for which the required RAIM availability
is achieved, or simply to find a time when fewer than two
satellite outages are predicted.

5.9.2 GNSS Approaches—WAAS Avionics

Operators using WAAS avionics (TSO-C145a/Cl46a) can
verify that an approach is expected to be available by:

(@ checking the national (CYHQ) NOTAM files to ensure
that no widespread WAAS outages have occurred, and
then

(b) checking the WAAS horizontal and vertical service

status, available at <www.nstb.tc.faa.gov/index.htm>, to

predict if the desired approach line of minima is available
given the current ionospheric conditions.

In the event of a widespread outage of WAAS, poor
WAAS horizontal or vertical performance due to current
ionospheric conditions, or an aerodrome outside the GEO
coverage area, the pilot may need to determine if approach-
level RAIM, as computed by a WAAS receiver, will be
available. In this case, the pilot may use the procedure
described in COM 5.9.1 for TSO-C129/C129a avionics.
This will provide a safe, although conservative, indication
of the availability of LNAV.

5.10 GroAL NAVIGATION SATELLITE
SysteM (GNSS) VULNERABILITY—
INTERFERENCE AND ANOMALY REPORTING

Global navigation satellite system (GNSS) is used in many
applications: financial, security and tracking, transportation,
agriculture, communications, weather prediction, scientific
research, etc. Because it is used for such a wide range of
civilian purposes, when somebody wishes to disable one
GNSS-based system, their actions can also disrupt other,
unrelated systems. Jamming, directed at non-aviation users,
could affect aircraft operations. Over the past few years,
Industry Canada has encountered several cases of illegal
importation, manufacturing, distribution, offering for sale,
possession and use of radiocommunication jamming devices,
all of which are prohibited under the Radiocommunication Act.
Many jamming devices are manufactured for the purpose

of disrupting the functioning of GNSS receivers, cellular
networks and low-power communication devices, such as
cordless telephones and Wi-Fi networks. Of primary concern
is the proliferation of radiocommunication jammers designed
to defeat vehicle tracking and fee-collecting systems.
Depending on signal strength, these jammers can also prevent
communication related to 9-1-1 and emergency services, while
inadvertently and unknowingly, in most cases, inhibiting
aircraft in the vicinity overhead from receiving GNSS signals.

In the event of suspected interference or other problems with
GNSS, pilots should advise air traffic service (ATS), and,
if necessary, revert to using traditional aids for navigation.
Pilots are also requested to complete a GNSS Anomaly Report
Form, available at <www.navcanada.ca/EN/products-and-
services/Pages/Post-Flight-Reports.aspx>, or equivalent, in
order to assist in the identification and elimination of sources
of interference or degradation of the navigation signal.

Proper Use oF GLoBAL NAVIGATION
SATELLITE SysTEM (GNSS)

Global navigation satellite system (GNSS) offers a great
opportunity to improve aviation safety and efficiency.
Many pilots are benefiting from the advantages of GNSS as
aprincipal navigation tool for instrument flight rules (IFR)
flight or for visual flight rules (VFR) operations. To
ensure safety, pilots must use GNSS properly. Here are
some safety tips:

51

(@ use only IFR-certified avionics for IFR flights because
hand-held and panel-mount VFR do not provide the
integrity needed for IFR operations;

(b) for IFR flight, use a valid database for approach—a new

one is required every 28 or 56 days;

(c) verify that all procedures that could be required are
present in the database prior to flight to remote or small
aerodromes—data storage limitations have resulted
in some manufactures omitting certain data from the
avionics database;

(d) do not become an approach designer—approach
designers require special training and specific tools, and
there are many levels of validation before an approach
is commissioned. Furthermore, the receiver autonomous
integrity monitoring (RAIM) level and course deviation
indicator (CDI) sensitivity will not be appropriate if an
approach is not retrieved from the avionics database;

(e) never fly below published minimum altitudes while in
instrument conditions. Accidents have resulted from
pilots relying too much on the accuracy of GNSS;

(f) use VFR GNSS receivers only to supplement map
reading in visual conditions, not as a replacement for
current charts;
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(g) position hand-held receivers and related cables carefully
in the cockpit to avoid the potential for electromagnetic
interference (EMI), and to avoid interfering with aircraft
controls. Handheld units with valid databases could be
useful in an emergency if IFR unit failed; and

(h) resist the urge to fly into marginal weather when
navigating VFR. The risk of becoming lost is small
when using GNSS, but the risk of controlled flight into
terrain (CFIT) increases in low visibility. VFR charts must
also be current and updated from applicable NOTAMs,
and should be the primary reference for avoiding alert
areas, etc. Some VFR receivers display these areas, but
there is no guarantee that the presentation is correct,
because there is no standard for such depictions.

5.12 VHF OwmnipirecTionAL Range (VOR)/
Distance Measuring Eauipment (DME)
(RHO-THETA) System

The capability of on-board area navigation (RNAV) computer
systems which utilize VHF omnidirectional range (VOR)/
distance measuring equipment (DME) signals varies
considerably. The computer electronically offsets a VOR/
DME station to any desired location within reception range.
The relocated position is known as a waypoint and is defined
by its bearing and distance from the station. Waypoints are
used to define route segments and the computer provides
steering guidance to and from waypoints.

5.13 Distance MeasuriNg Eauipment (DME-
DME [RHO-RHO]) System

DME-DME is a system which combines distance measuring
equipment (DME) receivers with a microprocessor to provide
an area navigation (RNAV) capability. The system has the
location of the DME facilities in its database. Measuring
the distance from two or more of these stations can provide
a positional fix. The system provides a means of entering
waypoints for a random route and displays navigation
information such as bearing, distance, cross-track error and
time-to-go between two points.

6.0 PERFORMANCE-BASED

NAVIGATION (PBN)

6.1  GENERAL

Performance-based navigation (PBN) is not a stand-alone
concept. Rather, along with communications, surveillance,
and air traffic management (ATM), it is one of the four
strategic enablers that support an overall airspace concept. An
airspace concept may be described as a master plan or vision

for a particular section of airspace, which aims to improve
safety, increase capacity and efficiency, and mitigate negative
environmental impacts.

PBN is intended to enable more repeatable, reliable and
predictable flight tracks as well as smaller route containment
areas to increase operational efficiency. In the simplest form, it
is area navigation (RNAV) based on performance requirements
for aircraft operating along an air traffic service (ATS)
route, on an instrument approach procedure (IAP) or within
designated airspace. Under the PBN concept, RNAV is defined
as a method of navigation that permits aircraft operation on
any desired flight path within the coverage of ground-based or
space-based navigation aids (NAVAIDs) or within the limits of
the capability of self-contained aids (inertial navigation). Area
navigation systems can take two forms: RNAV, whichis the basic
definition above, or required navigation performance (RNP),
which has an additional functional requirement for on-board
performance monitoring and alerting. The RNP system relies
upon the capability of the on-board navigation system to
monitor, in real time, the achieved navigation performance
and to alert the flight crew when the specified minimum
performance appropriate to a particular operation cannot be
met. This additional functionality provided by RNP allows
the flight crew to intervene and take appropriate mitigation
actions if necessary. On-board performance monitoring and
alerting allows RNP operations to provide an additional level
of safety and capability over RNAV operations.

All future RNAV will identify performance requirements
through the use of navigation specifications rather than
defining required equipage of specific navigation sensors
(VHF omnidirectional range [VOR], automatic direction
finder [ADF], etc.). These navigation specifications are
expressed in terms of accuracy, integrity, availability,
continuity, and functionality needed for the proposed
operation.

Accuracy: In the context of PBN, accuracy is the capability
of the navigation system to maintain the computed position
within a specified distance (lateral navigation accuracy) of
the actual position 95 percent of the time.

Integrity: Integrity is the level of confidence that can be placed
in the information received from the navigation system.
Normally defined as a percentage probability to satisfy the
assurance condition (i.e. 107), it includes the ability of an
RNP system to provide timely and valid warnings to users
when the system must not be used for the intended operation
or phase of flight.

Availability: Availability is stated as a percentage of time the
navigation system can perform its function. It should provide
reliable navigation information and present it to the crew,
autopilot or other system managing flight of the aircraft.

Continuity: Continuity refers to the ability of a navigation
system to provide its service without interruption. It should
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do so with the specified level of accuracy and integrity
throughout the intended period of operation, assuming that it
was available at the start of the operation.

Functionality: A set of functions or capabilities associated
with PBN operations. Examples could include course
deviation scaling and radius to fix (RF) capability.

Key ELEMENTS OF PERFORMANCE-BASED
Navication (PBN)

Performance-based navigation (PBN) consists of three main
elements: navigation aid (NAVAID) infrastructure, navigation
specifications and navigation applications. These elements,
described in detail further on, must be present to have a fully
incorporated PBN concept.

6.2

6.2.1 NAVAID Infrastructure

The NAVAID infrastructure that contributes to an RNAV
system may consist of ground-based, space-based or on-board
NAVAIDs that support or provide positioning capabilities.
System types are as follows:

(@ Ground infrastructure, which includes commissioned
VORs and DMEs. (NDBs do not provide the specific
range and azimuth information with accuracy necessary
to be used in an RNAYV system).

(b) Authorized GNSS space-based infrastructure (satellite
constellations) such as: GPS, the European Union’s
Galileo, the Russian GLONASS, etc.

(c) SBASs that correct for variance in the GNSS satellite
signals in order to provide greater accuracy and/or signal
quality, e.g. WAAS.

(d) GNSS GBASs that provide navigation and precision
approach service in the vicinity of the host airport,
e.g. LAAS, GBAS landing system (GLS), etc.

(e) Certified INS or inertial reference units (IRU), which
support on-board capability.

6.2.2 Navigation Specifications

A navigation specification is used as the basis for airworthiness
and operational approval. It details the performance required
of an RNAV or RNP system in terms of accuracy, integrity,
availability, continuity, required navigation functionalities and
NAVAIDs, and any requirements placed on the flight crew.
Having a published navigation specification on Canadian
routes and procedures will ensure compliance with common
aircraft equipage and training that will result in assurance of
track conformance. There are two main types of navigation
specifications: RNAV and RNP.

An RNAV specification is based on an RNAV system
and would be denoted by RNAV(X). An RNP navigation

specification is based on an RNP system and is denoted
by RNP(X).

In the examples above, “(X)” indicates the lateral navigation
accuracy, in nautical miles, to be maintained 95 percent of
the flight time by the population of aircraft operating within
the airspace, route or procedure. For RNP specifications,
it is also possible to have advanced RNP (A-RNP) and
approach navigation specifications that cover all segments
of an instrument approach. They are denoted as RNP APCH
(RNP approach) or RNP AR APCH (RNP authorization
required approach).

A navigation specification identifies not only a lateral
accuracy figure but also functional and aircrew requirements.
Therefore, certification for one type of navigation specification
does not imply automatic qualification for a less stringent
specification, and an RNP specification doesn’t necessarily
enable an RNAV specification.

ICAO has developed guidance on a range of navigation
specifications. It is the responsibility of each State to determine
which navigation specifications would be most applicable
within their airspace concept with regards to current regulations
and NAVAID infrastructure. For this reason it is important to
note that what is needed to meet a navigation specification in
one State may vary from that of another.

The following chart depicts all of the navigation specifications
and their intended operational domain as outlined in
ICAO’s Performance-based Navigation (PBN) Manual
(Doc 9613).

Table 6.1—Navigation Specification Designations

NAVIGATION SPECIFICATIONS

RNAV Specifications RNP Specifications
Oceanic En route Oceanic En route
and Remote [ and Terminal | and Remote | and Terminal
Navigation Navigation Navigation Navigation
Applications | Applications | Applications | Applications
RNAV 10* RNAV 5 RNP 4 RNP 2

RNAV 2 RNP 2 RNP 1

RNAV 1 A-RNP
*Formerly RNP APCH
referred to as RNP AR APCH
RNP 10 RNP 0.3

6.2.3 Navigation Application

Navigation application is the application of a navigation
specification and supporting NAVAID infrastructure to
specific routes, procedures and/or defined airspace volumes.




TC AIM

March 30, 2017

6.3  NAVIGATION SPECIFICATIONS EXPANDED

6.3.1 RNAV 10

RNAV 10 was historically designated as RNP 10. It requires
aircraft be equipped with at least two independent long range
navigation systems; any combination of INS/inertial reference
unit (IRU) or GNSS meet the RNAV 10 requirements. During
operations in airspace or on routes designated as RNAV 10,
the lateral total system error must also be within £10 NM
for at least 95 percent of the total flight time. For normal
operations, cross-track error/deviation should be limited to
plus or minus one-half of the navigation accuracy associated
with the route (i.e. 5 NM). Brief deviations from this standard
(c.g. overshoots or undershoots) are allowable during and
immediately after route turns, up to a maximum of one times
the navigation (i.e. 10 NM).

Canadian RNAV 10 operations requirements are defined in
AC 700-006—Required Navigation Performance 4 (RNP 4)
and Required Navigation Performance 10 (RNP 10) Airspace
and the associated Special Authorization RNP 10.

6.3.2 RNAV 5

RNAV 5 is an en route navigation specification and may also
be used for initial STAR or ending SID segments, where the
leg segments are beyond 30 NM from an aerodrome. RNAV 5
operations are based on the use of RNAV equipment that
automatically determines aircraft position in the horizontal
plane using inputs from one or a combination of the following
types of position sensors:

(@) VOR/DME
(b) DME/DME
(c) INS or IRS
(d) GNSS

VOR/DME- and DME/DME-based RNAV 5 have limited
opportunities in Canadian airspace because of the required
numbers and geometry of ground-based aids to provide robust
infrastructure. Introduction of RNAV 5 in Canadian airspace
applications is of low value since current RNPC airspace
requirements already require performance that exceeds
RNAYV 5 when conducting RNAV.

Operationalrequirementsaredefinedin AC700-015—FEn Route
Area Navigation Operations RNAV 5 (Formerly B-RNAV) and
the associated Special Authorization RNAV 5.

6.3.3 RNAV 1 and RNAV 2

RNAV 1 and RNAV 2 operations are based on the use of
the same aircraft receivers as those required for RNAV 5.
Additional aircraft functionality and NAVAID infrastructure

requirements are needed to meet the more demanding
performance of RNAV 1 and RNAV 2. This navigation
specification is applicable to all routes, inside or outside of
controlled airspace, SIDs and STARs. It also applies to IAP
leg segments up to the FACF. RNAV 1 and RNAYV 2 routes are
expected to be conducted in a surveillance environment with
DCPC. In Canada, RNAV 1 has some potential for terminal
RNAV use for SIDs and STARSs in areas where multiple DME
pairs are available.

Operational requirements are defined in AC 700-019—
Terminal and En Route Area Navigation Operations (RNAV 1
and 2) and the associated Special Authorization RNAV 1 and
RNAV 2.

6.3.4 RNP 4

RNP 4 is intended for oceanic or remote airspace where a
robust ground-based navigation infrastructure is not available.
Aircraft must have at least two fully serviceable independent
long range navigation systems (LRNS) listed in the flight
manual; both must be operational at the point of entry into
RNP 4 airspace. Position integrity bounding can currently
only be met using certified GNSS receivers. The GNSS
receivers may be part of a stand-alone navigation system or
one of the sensors in a multi-sensor system. Where GNSS
is an input as part of a multi-sensor system, the aircraft’s
position source must use GNSS positions exclusively during
RNP 4 operations.

Canadian operational requirements are defined in AC 700-
006—Required Navigation Performance 4 (RNP 4) and
Required Navigation Performance 10 (RNP 10) Airspace and
the associated Special Authorization RNP 4.

6.3.5 RNP 2

RNP 2 is intended for en route application, primarily in areas
where there is sparse or no ground NAVAID infrastructure,
limited or no ATS surveillance, and low- to medium-density
traffic. Use of RNP 2 in continental applications requires a
lower continuity requirement than use in oceanic or remote
applications. In oceanic or remote applications, the target
traffic is primarily transport category aircraft operating at
high altitude, whereas continental applications may include a
significant percentage of other aircraft.

RNP 2 requires the use of certified GNSS receivers. Operators
are required to have the means to predict the availability
of GNSS fault detection (e.g. ABAS RAIM) to support
operations along an RNP 2 route. The A/P Canada (ICAO)
will indicate when a prediction capability is required and an
acceptable means to satisfy that requirement.

Operational requirements are currently defined in ICAO’s
Performance-based Navigation (PBN) Manual (Doc 9613),
Volume II, Part C, Chapter 2, but have not yet been defined in a
Canadian AC; therefore, no Special Authorization is available.
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6.3.6 RNP 1

The RNP 1 navigation specification is intended to be applied
on SIDs and STARs within 30 NM of the aerodrome where
the surveillance services are limited or do not exist and/
or a ground-based RNAV infrastructure is not practical.
The STARs provide a means to connect the en route
structure to a variety of approach procedures, including
RNP approach (RNP APCH), RNP authorization required
approach (RNP AR APCH) and ILS. Application of RNP 1
enables the use of RF leg segments in applications such as the
STAR, transition to the approach or approach initial segments.

Position integrity bounding for RNP 1 can currently only be
met using certified GNSS receivers. The GNSS receivers may
beapartofastand-alonenavigation system or one of the sensors
in a multi-sensor system. Where GNSS is an input as part of
a multi-sensor system, the aircraft’s position source must use
GNSS positions exclusively during RNP 1 operations. During
operations in airspace or on routes designated as RNP 1, the
lateral total system error must be within +1 NM for 95 percent
of the total flight time. For normal operations, cross-track
error/deviation should be limited to plus or minus one half of
the navigation accuracy associated with the procedure. Brief
deviations from this standard during and immediately after
turns, up to a maximum of one times the navigation accuracy
are allowable.

For RNP 1 routes, pilots must use a lateral deviation indicator,
flight director, or autopilot in lateral navigation mode. Pilots
of aircraft with a lateral deviation display must ensure that
lateral deviation scaling is suitable for the navigation accuracy
associated with the route/procedure.

Canadian RNP 1 operational requirements are defined in
AC 700-025—Required Navigation Performance 1 (RNP 1)
and the associated Special Authorization RNP 1.

6.3.7 RNPO.3

RNP 0.3 was developed in response to the helicopter
community’s desire for narrower IFR obstacle-free areas to
allow operations in obstacle-rich environments and to allow
simultaneous, non-interfering operations in dense terminal
airspace. While this specification has been defined primarily
for helicopter applications, it does not exclude the application
to fixed-wing operations where demonstrated performance is
sufficient to meet the functional and accuracy requirements
of this specification for all phases of flight.

This specification requires the use of certified GNSS
receivers; its implementation is not dependent on the
availability of SBAS. DME/DME-based RNAV systems are
not capable of consistently providing RNP 0.3 performance,
and RNP 0.3 operations through application of DME/DME-
based navigation is not currently viable. Operators are required
to have the means to predict the availability of GNSS fault
detection (e.g. RAIM) to support RNP 0.3 operations. The
on-board RNP system, GNSS avionics, air navigation service
provider (ANSP) or other entities may provide a prediction

capability. The A/P Canada (ICAO) will indicate when a
prediction capability is required and an acceptable means to
satisfy that requirement. Owing to the high availability of
RNP 0.3 performance available to SBAS receivers, prediction
will not be required where the navigation equipment can make
use of SBAS augmentation and the planned operation will be
contained within the service volume of the SBAS signal.

Operational requirements are currently defined in ICAO’s
Performance-based Navigation (PBN) Manual (Doc 9613),
Volume II, Part C, Chapter 7, but have not yet been defined
in a Canadian AC; therefore, no Special Authorization is
available.

6.3.8 Advanced RNP (A-RNP)

This is the only navigation specification that enables
operations under other associated navigation specifications.
When advanced RNP (A-RNP) is certified, the following
other navigation accuracy and functional requirements
are met in navigation specifications: RNAV 5, RNAV 2,
RNAV 1, RNP 2, RNP 1, and RNP APCH. Some other
functional elements are optional, such as RNP scalability,
higher continuity, FRT, and baro-VNAV. However, RF leg
capabilities are a requirement.

A-RNP has a very broad operational application; for operation
in oceanic or remote airspace, on the continental en route
structure, as well as on arrival and departure routes and
approaches. Operations would rely solely on the integrity of the
RNP system without a reversionary capability to conventional
means of navigation since a conventional infrastructure may
not be available. The advantage of utilizing a designation of
A-RNP for a flight operation is the combined performance
and functionality of a range of navigation specifications
encompassing all phases of flight.

For further information on A-RNP, refer to ICAO’s
Performance-based Navigation (PBN) Manual (Doc 9613),
Volume II, Part C, Chapter 4. Canadian operational approval
of A-RNP is not currently in place; therefore, no AC or Special
Authorization has been issued.

6.3.9 RNP Approach (RNP APCH)

RNP approach (RNP APCH) is the ICAO navigation
specification designation for procedures currently published
in Canada as “RNAV (GNSS)” and authorized under Special
Authorization RNP APCH. They include approach operations
with minima designated as “LNAV”, “LNAV/VNAV”, “LP”
and “LPV”.

Currently, integrity bounding for an RNP APCH can only
be met using certified GNSS receivers. The GNSS receivers
may be part of a stand-alone navigation system or one of the
sensors in a multi-sensor system. Where GNSS is an input as
part of a multi-sensor system, the aircraft’s position source
must use GNSS positions exclusively during RNP APCH
operations.
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Canadian-specific RNP APCH requirements are published
in AC 700-023—Required Navigation Performance
Approach (RNP  APCH) and the associated Special
Authorization RNP APCH.

6.3.10 RNP Authorization Required
Approach (RNP AR APCH)

RNP authorization required approach (RNP AR APCH)
procedures can be built with various levels of RNP lateral
containment values on the initial, intermediate, final and
missed approach segments. There are increasingly demanding
aircraft certifications and operational approvals required
when RNP values lower than 0.3 NM are applied in any of
the segments. These approaches will be published in pertinent
publications as “RNAV (RNP)”.

As with all the other RNP navigation specifications, RNP
AR APCH position integrity bounding can only be met by
utilizing certified GNSS receivers. There are numerous
other aircraft equipment and functional requirements needed
to meet the more demanding performance requirements.
They can be found in AC 700-024—Required Navigation
Performance Authorization Required Approach (RNP AR
APCH) and Special Authorization RNP AR APCH.

6.4 Fixeo Rabius PaTHs

Typically, with conventional navigation, turns had a large
range of dispersion (some aircraft turned tight, others had
wider turns) depending on aircraft speed, turn anticipation,
bank angle and roll rate. Fixed radius paths standardize
turns and provide a predictable, repeatable and accurate
ground track throughout a turn. Using required navigation
performance (RNP), aircraft can have a smaller area of
containment throughout a turn, allowing greater flexibility
to design procedures that avoid terrain, noise sensitive areas,
restricted airspace or other arrival paths to nearby airports
in a complex airspace structure. There are two types of
fixed radius paths that may be used: radius to fix (RF) path
terminator and fixed radius transitions (FRT).

While complex flight paths can now be designed and displayed
as the active route, the aircraft must have the capability to
accurately follow the defined path. Pilots are familiar with flying
turns at a constant airspeed and angle of bank which enables a
circular flight path to be flown with reference to the air mass
and are trained to manually compensate for the presence of
wind if necessary. Pilots now need to understand that the RNP
system will fly an exact circular flight path over the ground.
Groundspeed and the angle of bank must be adjusted throughout
the turn by the automatic flight control system to maintain that
circular flight path and in some cases these may be limiting
factors for maintaining the specified turn radius.

6.4.1 RF Path Terminator

RF path terminator, referred to as an RF leg, is a specific
fixed-radius curved path in a terminal or approach procedure.
An RF leg is defined by a constant radius originating from
a centre fix, the arc initial fix, the arc ending fix and the
turn direction. Only RNP systems are capable of flying
RF legs by providing precise and positive course guidance
along a curved track, with the same containment value that
would be achieved in a straight leg segment. In addition,
the distance travelled from beginning to end of the turn will
remain constant for every aircraft. This allows longitudinal
separation to be maintained throughout the turn for aircraft
travelling at the same speed.

Operational approval to use RF legs in conjunction with other
RNP navigation specifications can be found in AC 700-027—
Radius to Fix (RF) Path Terminator and Special Authorization
RF Leg. Additional authorization is not required for RNP AR
APCH or A-RNP as RF capability is already mandatory in
these two Special Authorizations.

6.4.2 FRT

An FRT is used as an enabler to apply closer route spacing
along turns in the en route structure. An FRT is intended
to define the transition between airways where separation
is required in the turns. Having smaller containment areas
in turns allows for higher traffic density with closer spaced
routes. The RNP system supporting FRT is capable of
providing the same track-keeping accuracy in the turn as in
the straight line segment. An RNP system seamlessly joins
associated route segments.

Operational approval is not currently available in
Canada. For further information on FRTs, refer to ICAO’s
Performance-based Navigation (PBN) Manual (Doc 9613),
Volume II, Part C, Appendix 2.

6.5  INTERNATIONAL CiviL AVIATION
OraanizaTiON (ICAO) FuGHT PLAN
CoMPLETION

Pilots should review the planned route of flight to

determine that area navigation (RNAV)/required navigation
performance (RNP) requirements, the aircraft, and the
operator are approved for the desired route. Performance-
based navigation (PBN) compliant aircraft should enter the
appropriate equipment code in Item 10 of the International
Civil Aviation Organization (ICAO) flight plan. A
corresponding indication of RNAV and/or RNP capabilities
must be entered in Item 18.
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6.6  NavicatioN ERROR COMPONENTS

The inability to achieve the required lateral navigation
accuracy may be due to navigation errors related to aircraft
tracking and positioning. These errors produce a path that is
offset horizontally from the desired path. The following are
sources of error for area navigation (RNAV) systems:

Where:

(@) Desired path is the path over the ground that the aircraft
is expected to fly.

(b) Defined path is the reference path computed by the flight
plan management function of the RNAV system.

(c) Estimated position is provided by the navigation function
of the RNAV system.

(d) True position is the aircraft’s actual position over the
ground.

Path definition error (PDE): The difference between desired
and defined paths which reflects errors in the navigation
database, computational errors in the RNAV system and
display errors. PDE is usually very small and often assumed
to be negligible.

Flight technical error (FTE): The difference between
estimated position and defined path. It relates to the ability
of an air crew or autopilot to fly along a defined path. Any
display errors, such as a course deviation indicator (CDI)
centering error, may cause FTE. FTE is usually the largest
error component of the total system error (TSE).

Navigation system error (NSE): The difference between true
and estimated position. The NSE is defined during navigation
system certification.

TSE: The difference between true position and desired
position. This error is equal to the sum of the vectors of the
PDE, FTE and NSE.

Any of the errors mentioned above would affect the ability of
the aircraft to meet the required lateral navigation accuracy.
If the on-board performance monitoring system cannot
guarantee, with sufficient integrity, that the position meets
the RNP defined in a navigation specification, an alert will
be issued to the crew.

7.0 SURVEILLANCE

Surveillance enables air traffic control (ATC) to increase
airspace use by allowing a reduction in aircraft-to-
aircraft and aircraft-to-obstacle separation. In addition,
surveillance permits an expansion of flight information
services such as traffic information and navigation as-
sistance. There are four types of surveillance systems
currently used by ATC: primary surveillance radar (PSR),
secondary surveillance radar (SSR), automatic depen-
dent surveillance - broadcast (ADS-B) and multilatera-
tion (MLAT).

Figure 6.1—Lateral Navigation Errors
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7.1 PrivARY SurveiLLANCE Rabar (PSR)

Primary surveillance radar (PSR) computes target positions
by determining the range and azimuth of transmitted and
reflected radio frequency energy. It is a passive surveillance
system and therefore does not rely on information transmitted
from the aircraft.

Primary radar is used in the following applications:

(@) Terminal surveillance radar (TSR)—In general, a short-
range PSR (80 NM) operating on 1 250 to 1 350 MHz
complements secondary surveillance radar (SSR) for
terminal operations.

(b) Precision approach radar (PAR)—A high-definition,
short-range PSR operating on 9 000 to 9 180 MHz and
is used as an approach aid. PAR provides the controller
with altitude, azimuth and range information of high
accuracy to assist pilots in executing approaches. While
PAR is mainly a military system, it is available at some
civilian airports and may be used by civilian pilots. Civil
aircraft approach limits are published in the Canada Air
Pilot (CAP) and the Restricted Canada Air Pilot (RCAP).

(c) Airport surface detection equipment (ASDE)—
Surveillance of surface traffic is provided at airports
where traffic warrants it. ASDE is a high-definition
PSR operating on 16 GHz. Tower controllers use ASDE
to monitor the position of aircraft and vehicles on the
manoeuvring areas of the airport (runways and taxiways),
particularly during conditions of reduced visibility.

(d) Weather radar—Weather radar is a PSR used by the
Meteorological Service of Canada to monitor for
hazardous weather conditions.

For amap of PSR coverage in Canada, see AIP Canada (ICAO)
ENR 1.6, Figure 1.6.1, Primary Radar Coverage.

7.2 SecoNDARY SuRVEILLANCE RapAr (SSR)

Secondary surveillance radar (SSR) determines aircraft
range by measuring the interval between transmitting an
interrogation to and receiving a reply from an airborne
transponder.

SSR is a cooperative surveillance system and does not provide
a position for an aircraft without an operating transponder.
SSR offers significant operational advantages to air traffic
control (ATC), such as increased range, positive identification
and aircraft altitude, when the aircraft has an altitude-
encoding transponder.

SSR is used in the following applications:

(@ En route control—SSR is a long-range radar with a
range of 200 NM or more. It transmits on 1 030 MHz and
receives the transponder reply on 1 090 MHz. SSR is the
main source of en route (airway/area navigation [RNAV]
route) surveillance and is not normally combined with
primary surveillance radar (PSR).

(b) Terminal control—Terminal surveillance radar (TSR)
uses long-range SSR equipment similar to en route control
and may be used in conjunction with a short-range PSR.

For amap of SSR coverage in Canada, see AIP Canada (ICAO)
ENR 1.6, Figure 1.6.2, Secondary Surveillance Radar
Coverage.

721 Code Assignment

In the CFS and the CWAS, Section B, “Aerodrome/
Facility Directory”, the table for an aerodrome may have a
subheading PRO, which may contain information on special
procedures for code assignment established at the acrodrome.

AuTtomATIC DEPENDENT
SURVEILLANCE - BroapcasT (ADS-B)

1.3

Automatic dependent surveillance - broadcast (ADS-B) is a
surveillance technology that gives controllers the opportunity
to provide radar-like services. It uses aircraft avionics,
satellites and/or ground infrastructure to relay a range of
aircraft parameters to air traffic control (ATC). The system is
automatic since no external stimulus is required for operation,
and dependent because it relies on aircraft avionics to provide
surveillance services through broadcast messages.

NAV CANADA’s ADS-B ground infrastructure consists
of ground receiver stations, target processors and situation
displays. The ground stations receive ADS-B signals and
transfer the data via land line or satellite link to the target
processors located within an area control centre (ACC). Target
processors build a track profile based on the aircraft’s unique
International Civil Aviation Organization (ICAO) 24-bit
identifier. This profile is presented to ATC on a situation
display to enable surveillance separation services.

For a map of ADS-B coverage in Canada, see
AIP Canada (ICAO) ENR 1.6, Figure 1.6.3, Automatic
Dependent Surveillance - Broadcast Coverage.

7.3.1  Aircraft Equipment

On-board aircraft equipment is responsible for gathering a
range of flight parameters and compiling them into the ADS-B
message, which is then transmitted through the Mode S
transponder on a 1 090 MHz extended squitter (1 090ES). The
full range of data is transmitted once per second, allowing
ATC to access real-time aircraft position information.
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At a minimum, the following aircraft parameters must be
broadcast:

(@) Airborne position—Position data is generated by a GPS
receiver compliant with TSO-C129, TSO-Cl145 or TSO-
C146. A high degree of reliance is placed on the GPS data
as it is the basis for reduced traffic separation. Therefore,
it must be capable of producing a HPL.

(b) Pressure altitude—This is provided by the on-board
encoding altimeter.

(c) Aircraftidentity—Each Mode S transponder has a unique
address assigned by the State of aircraft registry and
known as the ICAO 24-bit aircraft identifier. It is entered
into the transponder at the time of installation and cannot
be modified by pilots from the flight deck. This address
is used for aircraft identification and track processing.

(d) Flight identification (Flight ID)—A four- to seven-
character alphanumeric parameter usually entered by
the pilot into the transponder control panel (if present) or
FMS. A flight ID that is an exact replica of the aircraft
identification entered in Item 7 of the ICAO flight plan
must be programmed into the transponder or FMS in
order to receive ATS surveillance services. It is important
that the flight crew verify that the flight ID is correct
prior to departure as some avionics prevent a change to
the flight ID once airborne. Airline aircraft will use the
three-letter ICAO airline code.

The flight ID has a seven-character maximum and can be
either:

(1) the aircraft registration mark (CGSCX, N6891DE,
90HYT); or

(i1) the ICAO airline designator followed by the flight
number (ACA020, WIA229, JZA8249).

Errors and discrepancies can arise during flight ID entry
due to confusion over the correct format. Common errors
that arise when entering the flight ID include the use of
leading zeros, hyphens, dashes, spaces or failure to use
the correct airline designator. Zeros only appear when
they are part of the ICAO flight plan number as in the
example below:

Generic Airlines Flight 371

Generic Airlines ICAO assigned registration: GNA
Flight number: 371

On the ICAO flight plan it is entered as: GNA0371

The flight ID pilot input would be: GN A 03 7 1, not G
NA371orGNA3710

() NUCp or NIC—Numerical values that identify the
quality of horizontal position data. The GNSS avionics
is responsible for calculating either of these values by

using the RAIM algorithm. These values equate to an
Re, which represents the uncertainty of the given position
data in NM. Typical NUCp and NIC values range from
0-9 and 0-11 respectively. They are dynamic since the
GPS constellation is constantly changing. Any detection
of poor satellite geometry diminishes position data
integrity, resulting in a reduction of NUCp or NIC values
and a corresponding increase in Rc. NAV CANADA will
accept position data contained in an ADS-B message
with a NUCp value as low as 5 or a NIC as low as 6.
Should the NUCp or NIC value fall below the minima,
the target will not be passed through to ATC as a valid
surveillance target.

(f) NACp—A position quality indicator used by surveillance
services to determine if the reported horizontal position
meets an acceptable level of accuracy for the intended
operation.

If an updated NACp has not been received within the past
two seconds, the NACp value will be encoded as zero
indicating “unknown accuracy” and will not be used for
surveillance services.
(g) SIL—Indicates the probability of the reported horizontal
position exceeding the containment radius defined by the
NIC. Should NAV CANADA receive a SIL value below
the pre-selected minima, the target will not be passed
through to ATC as a valid surveillance target.
(h) SPI—A feature used to positively identify an aircraft.
It is identical to the “Squawk Ident” feature on a basic
transponder.

(1) Emergency status—Activation of an emergency
transponder code (7500, 7600 or 7700) will result in a
common emergency signal being sent as part of an
ADS-B message. If an emergency transponder code is
activated, ATS will receive a generic emergency (EMR)
indication on their display and may request further
information from the flight crew regarding the nature of
the emergency.

NOTE:
Flight ID, SPI and emergency status are the only elements
that can be modified by the flight crew.

7.3.2 ICAO Flight Plan Completion

ADS-B capable aircraft should enter the appropriate
equipment code in Item 10 of the ICAO flight plan.

7.3.3  Airworthiness Compliance Requirements

Any aircraft that emits position information usinga 1 090 MHz
extended squitter (1 090ES) may be provided surveillance
separation services, if they meet the airworthiness compliance
requirements defined in AIP Canada (ICAO) ENR 1.6.
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7.3.4 Surveillance Phraseology

Flight through ADS-B airspace is very similar to radar surveillance airspace with regard to common radio communication
phraseology. However, pilots will not be advised when transitioning between ADS-B surveillance airspace and a radar coverage

areca. Common radar and surveillance phrases are listed below.

Table 7.1-Surveillance Phraseology

PHRASEOLOGY

Radar Phraseology

Surveillance Phraseology

RADAR SERVICE TERMINATED (non-radar routing if
required).

SURVEILLANCE SERVICE TERMINATED (routing if required).

RADAR SERVICE TERMINATED DUE TO (reason).

SURVEILLANCE SERVICE TERMINATED DUE TO
(reason).

SECONDARY RADAR OUT OF SERVICE.

ADS-B SURVEILLANCE OUT OF SERVICE DUE TO (reason).

MODE CHARLIE NOT VALIDATED.

PRESSURE ALTITUDE NOT VALIDATED.

MODE CHARLIE IS INVALID.

PRESSURE ALTITUDE IS INVALID.

RADAR SERVICE TERMINATED. RESUME POSITION REPORTS.

SURVEILLANCE SERVICE TERMINATED.
RESUME POSITION REPORTS.

(aircraft ident) RADAR IDENTIFIED
(position if required).

(aircraft ident) IDENTIFIED (position if required).

(aircraft ident) RADAR IDENTIFICATION LOST.

(aircraft ident) IDENTIFICATION LOST.

IF ABLE, CHANGE YOUR FLIGHT ID TO (flight ID).

IF YOU READ (appropriate instructions),

then — (action)
OBSERVED. WILL CONTINUE RADAR CONTROL.

IF YOU READ (appropriate instructions),
then — (action) OBSERVED. WILL CONTINUE SURVEILLANCE
CONTROL.

(aircraft ident) READING YOU ON SEVEN SEVEN ZERO ZERO.

CONFIRM THE NATURE OF YOUR EMERGENCY.

7.4  MuniLateration (MLAT)

Multilateration (MLAT) increases air traffic service (ATS)
situational awareness of aircraft and vehicles on the ground
allowing them to safely manage ground movements, including
in low visibility operations, by providing full surveillance
coverage of runways, taxiways and terminal apron areas.
MLAT uses a system of strategically placed ground stations
to send interrogations and receive replies from Mode A, C
or S transponders. It functions on a principle known as time
difference of arrival (TDOA), where the system calculates
the difference in transponder response time at multiple
ground receivers and compares the results to determine a
position. Usually three receiving units are required to obtain
a horizontal position.

7.4.1

In the CFS and the CWAS, Section B, “Aerodrome/Facility
Directory”, the table for an aerodrome may have a subheading

Code Assignment

PRO, which may contain information on special procedures
for code assignment established at the aerodrome.

Aircraft that have a technical limitation that might inhibit the
transmission of a transponder code (such as weight on wheels
switch deactivation) must report this condition to ATS and
obtain an APREQ before commencing ground operations.

8.0 TRANSPONDER OPERATION

8.1  GENERAL

Transponders substantially increase the capability of radar
to detect aircraft. The use of automatic pressure altitude
reporting equipment (Mode C) enables controllers to
quickly determine where potential conflicts could occur.
Proper transponder operating procedures and techniques
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provide both visual flight rules (VFR) and instrument flight
rules (IFR) aircraft with a higher degree of safety. In addition,
proper use of transponders with Mode C capability results in
reduced communications and more efficient service.

When pilots receive air traffic control (ATC) instructions
concerning transponder operation, they shall operate
transponders as directed until they receive further instructions
or until the aircraft has landed, except in an emergency,
communication failure or act of unlawful interference.

ATC radar units are equipped with alarm systems that
respond when an aircraft is within radar coverage and the
pilot selects the emergency, communication failure, or act
of unlawful interference transponder code. It is possible
to unintentionally select these codes momentarily when
changing the transponder code. To prevent unnecessary alarm
activation, pilots should avoid inadvertent selection of 7500,
7600 or 7700 when changing the code if either of the first two
digits to be selected is a seven. For example, when changing
from Code 1700 to Code 7100, first change to Code 1100 (and
NOT Code 7700) and then change to Code 7100. Do not select
STANDBY while changing codes as this will cause the target
to be lost on the ATC radar screen.

Pilots should adjust transponders to STANDBY while taxiing
for takeoff, to ON (or NORMAL) as late as practicable before
takeoff, and to STANDBY or OFF as soon as practicable after
landing. In practice, transponders should be turned on only
upon entering the active runway for departure and turned off
as soon as the aircraft exits the runway after landing. Some
airports have implemented surface surveillance services using
multilateration (MLAT). MLAT relies on transponder returns;
therefore, pilots of transponder-equipped aircraft should leave
their transponders in the transmit mode at all times when on the
airfield. Pilots should ensure that the transponder code issued
by ATC is selected before switching the transponder out of
STANDBY. In the event that no code has been issued by ATC,
transponder Code 1000 should be selected.

In the event of a transponder or automatic pressure altitude
reporting equipment (Mode C) failure during a flight when
its use is mandatory, an aircraft may be operated to the next
airport of intended landing; it may, thereafter, complete an
itinerary or go to a repair base, if authorized by ATC.

ATC may, upon receiving a written request, authorize an
aircraft not equipped with a functioning transponder or Mode C
to operate in airspace where its use is mandatory. The purpose
of this advanced request is to enable ATC to determine if the
operation of the aircraft can be handled in the airspace at the
time requested without compromising the safety of air traffic.
Approval may be subject to conditions and limitations deemed
necessary to preserve safety. Pilots must obtain approval before
entering airspace where it is mandatory to be equipped with
a functioning transponder and automatic pressure altitude
reporting equipment. This includes aircraft proposing to take
off from an airport located within that airspace.

8.2 TRANSPONDER REQUIREMENTS

CAR 605.35 outlines the transponder operating rule, as well
as the circumstance in which operation with an unserviceable
transponder is permitted. It also outlines the procedures to
follow in order to operate an aircraft without a transponder
and automatic pressure altitude reporting equipment within
transponder airspace. CAR 601.03 states that “transponder
airspace consists of:

(a) all Class A, B and C airspace as specified in the Designated
Airspace Handbook; and

(b) any Class D or E airspace specified as transponder
airspace in the Designated Airspace Handbook.”

This includes all Class E airspace extending from 10 000 ft
above sea level (ASL) up to and including 12 500 ft ASL
within radar coverage, as shown in Figure 8.1.

Pilots of instrument flight rules (IFR) aircraft operating
within controlled or uncontrolled high level airspace should
adjust their transponder to reply on Mode A, Code 2000
and on Mode C, unless otherwise instructed by air traffic
control (ATC).

NOTE:

Pilots instructed to squawk a discrete code should not adjust
their assigned transponder code when informed that radar or
surveillance service is terminated. The termination of radar or
surveillance service does not necessarily constitute direction to
change to Code 2000.

Figure 8.1—Transponder Airspace
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8.3  InstrRuMENT FuigHT Rutes (IFR)

OPERATIONS IN OTHER Low LEVEL AIRSPACE

During instrument flight rules (IFR) flight in controlled low
level airspace other than that described earlier, adjust the
transponder to reply on Mode A, Code 1000, and on Mode C
(if available), unless otherwise instructed by air traffic
control (ATC). If an IFR flight plan is cancelled or changed to a
visual flight rules (VFR) flight plan, the transponder should be
adjusted to reply on the appropriate VFR code, as specified in
the following paragraphs, unless otherwise instructed by ATC.

To enhance the safety of IFR flight in uncontrolled low level
airspace, pilots are encouraged to adjust their transponders
to reply on Mode A, Code 1000 and Mode C (if available),
unless otherwise instructed by ATC.

8.4 VisuaL FuGHT RuLes (VFR) OPERATIONS

During visual flight rules (VFR) flight in low level airspace,
the pilot should adjust the transponder to reply on the following
unless otherwise assigned by an air traffic services (ATS)
unit:

(a) Mode A, Code 1200 for operation at or below 12 500 ft
above sea level (ASL); or

(b) Mode A, Code 1400 for operation above 12 500 ft ASL.

Upon leaving the confines of an airspace for which a special
code assignment has been received, the pilot is responsible
for changing to the code shown in (a) or (b), unless they are
assigned a new code by an ATS unit.

NOTES:

1. When climbing above 12 500 ft ASL, a VFR pilot should
select Code 1200 until departure from 12 500 ft ASL
at which point Code 1400 should be selected. When
descending from above 12 500 ft ASL, a VFR pilot should
select Code 1200 upon reaching 12 500 ft ASL. Pilots of
aircraft equipped with a transponder capable of Mode C
automatic altitude reporting should adjust their transponder
to reply on Mode C when operating in Canadian airspace
unless otherwise assigned by an ATS unit.

2. Pilots of gliders that are equipped with a transponder
should adjust the transponder to reply on Mode A,
Code 1202 at all times, unless otherwise directed by air
traffic control (ATC). If their transponder is capable, pilots
should use Mode C as well.

8.5 PHRASEOLOGY

Air traffic services (ATS) personnel will use the following
phraseology when referring to transponder operation.

SQUAWK (code)—Operate transponder on designated code
in Mode A.

SQUAWK IDENT—Engage the indentification (IDENT)
feature of the transponder.

NOTE:
A pilot should operate the IDENT feature only when requested
by an ATS unit.

SQUAWK MODE CHARLIE—Activate Mode C with

automatic altitude reporting.

STOP SQUAWK MODE CHARLIE—Turn off automatic
altitude reporting function.

RESET TRANSPONDER—Reset the transponder and
transmit the SQUAWK (code) currently assigned. This
phraseology may be used if the target or identity tag data is
not being displayed as expected.

REPORT YOUR ALTITUDE—This phraseology may be
used when it is necessary to validate altitude readouts by
comparing the readout value with the altitude reported by the
aircraft. An altitude readout is considered valid if the readout
value does not differ from the aircraft-reported altitude by
more than 200 ft; it is considered invalid if the difference is
300 ft or more.

NOTE:
Readout values are displayed in 100-ft increments.

SQUAWK STANDBY — SQUAWK (code)—The present position
symbol (PPS) disappears or changes to a primary surveillance
radar (PSR) symbol after the aircraft is instructed to change its
transponder to STANDBY; the PPS reappears or changes back to
a secondary surveillance radar (SSR) symbol after the aircraft is
requested to return the transponder to normal operation.

8.6  EMERGENCIES

In the event of an emergency and if unable to establish
communication immediately with an air traffic control (ATC)
unit, a pilot wishing to alert ATC to the emergency situation
should adjust the transponder to reply on Code 7700.
Thereafter, communication should be established with ATC
as soon as possible and the transponder should be operated as
directed by ATC.

8.7  CommunicATiON FAILURE

In the event of a communication failure, the pilot should
adjust the transponder to reply on Code 7600 to alert air
traffic control (ATC) of the situation. This does not relieve
the pilot of the requirement to comply with the appropriate
communications failure procedures for instrument flight
rules (IFR) flight.
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8.8  UNLAWFUL INTERFERENCE

Canada, along with other nations, has adopted a special
secondary surveillance radar (SSR) transponder code (7500)
for use by pilots of aircraft subjected to an act of unlawful
interference. Air traffic control (ATC) does not assign this
code (7500) unless the pilot informs ATC of an act of unlawful
interference in progress.

Selection of the code activates an alarm system and points out
the aircraft on radar displays. If the controller doubts that an
aircraft is the subject of an act of unlawful interference (as
could occur when a code change was requested and the act of
unlawful interference code appeared rather than the assigned
code), the controller will say, “CONFIRM SQUAWK SEVEN
FIVE ZERO ZERO. If the pilot answers yes, the controller
will alert the ATC system. If the pilot replies no, the controller
will re-assign the proper code. If the pilot does not reply,
the controller will take this as confirmation that the use of
Code 7500 is intentional. If, after using Code 7500, an aircraft
changes to Code 7700 or transmits a message including the
phrase “TRANSPONDER SEVEN SEVEN ZERO ZERO”,
this indicates that the aircraft is threatened by grave and
imminent danger and requires immediate assistance.

9.0 TRAFFIC ALERT AND COLLISION
AVOIDANCE SYSTEM (TCAS) AND

AIRBORNE COLLISION AVOIDANCE
SYSTEM (ACAS)

9.1  GENERAL

The International Civil Aviation Organization (ICAO) uses the
term airborne collision avoidance system (ACAS). The term
traffic alert and collision avoidance system (TCAS) refers
to the system developed in the United States by the Federal
Aviation Administration (FAA). These terms are generally
interchangeable. Care needs to be taken when comparing
ICAO definitions of ACAS II with the North American
definition of TCAS II. Specifically, the ICAO definition of
a fully compliant ACAS II (see ICAO Annex 10, Volume 4,
Chapter 4) is equivalent to TCAS II software version 7.1.
Additional guidance and information on ACAS may be found
in Transport Canada (TC) Advisory Circular (AC) 700-004.

NOTE:

For the purposes of the Transport Canada Aeronautical
Information Manual (TC AIM), the term TCAS will be used
and, where necessary, a specific software version will be
identified for clarity.

TCAS equipment alerts flight crews when the path of
the aircraft is predicted to potentially collide with that of
another aircraft. A TCAS-equipped aircraft interrogates
other aircraft in order to determine their position. TCAS is
designed to operate independently of air traffic control (ATC)
and, depending on the type of TCAS, will display proximate

traffic and provide traffic advisories (TAs) and resolution
advisories (RAs).

(@ TAs provide information on proximate traffic and
indicate the relative positions of intruding aircraft. TAs
are intended to assist flight crew in visual acquisition of
conflicting traffic and to prepare pilots for the possibility
of an RA.

(b) RAs are divided into two categories: preventative

advisories, which instruct the pilot to maintain or avoid

certain vertical speeds; and corrective advisories, which
instruct the pilot to deviate from the current flight path

(e.g. “CLIMB” when the aircraft is in level flight).

There are two types of TCAS:

(@ TCAS I is a system, which includes a computer and
pilot display(s), that provides a warning of proximate
traffic (TA) to assist the pilot in the visual acquisition
of intruder aircraft and in the avoidance of potential
collisions (it does not provide RAs).

(b) TCAS 1I is a system, which includes a computer, pilot

display(s), and a Mode S transponder, that provides both

TAs and vertical plane RAs. RAs include recommended

escape manoeuvres, only in the vertical dimension, to

either increase or maintain existing vertical separation
between aircraft.

NOTE:
There is currently no TCAS equipment capable of providing
RAs in the lateral direction.

The following paragraphs and table describe the TCAS levels
of protection versus aircraft equipage.

(@ Intruder aircraft without transponders are invisible to
TCAS-equipped aircraft and thus TAs or RAs are not
provided.

(b) Intruder aircraft equipped with only a Mode A

transponder are not tracked or detected by TCAS II,

because TCAS II does not use Mode A interrogations.

Mode A transponder aircraft are invisible to TCAS-

equipped aircraft.

(c¢) Intruder aircraft equipped with a Mode C transponder
without altitude input will be tracked as a non-altitude
replying target. Neither a data tag nor a trend arrow will
be shown with the traffic symbol. These aircraft are
deemed to be at the same altitude as own aircraft.

(d) Inan encounter between two TCAS II-equipped aircraft,

their computers will communicate using the Mode S

transponder data link, which has the capability to

provide complementary RAs (e.g. one climbing and one
descending).
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Table 9.1—TCAS Levels of Protection
Own Aircraft Equipment

TCAS | TCAS I

Non-transponder- | Not Not tracked and
equipped tracked | not displayed
or Mode A and not

transponder only | displayed

Mode C or Mode S| TA TA and vertical

transponder RA

TCAS | TA TA and vertical
RA

TCAS I TA TA and
coordinated
vertical RA

9.2 TransporT Canapa (TC) TCAS/ACAS
REGULATIONS

The Technical Standard Order (TSO) for TCAS I is TSO-
C118 or CAN-TSO-C118.

The TSO for TCAS II/ACAS 1II is TSO-C119 or CAN-
TSO-C119. The original release of TSO-C119 was associated
with software version 6.0. Since then, the following updates
to TSO-C119 have been released:

(@ TSO-Cl19a (associated with software version 6.04a)—
Version 6.04a was released to address nuisance alerts
which were occurring at low altitudes and during low
level manoeuvres, and to address a problem with the
altitude crossing logic.

NOTE:

This version is the minimum requirement for operations
in Canada when outside of reduced vertical separation
minimum (RVSM) airspace.

(b) TSO-C119b (associated with software version 7.0)—
Version 7.0 was released to address numerous

enhancements to collision avoidance algorithms,
aural annunciation, and resolution advisory (RA)
displays as well as changes to reduce repetitive
nuisance traffic advisories (TAs) on RVSM routes in
slow closure situations.

NOTE:

Software version 7.0 is the minimum required for all
CARs 702, 703, 704 and 705 aeroplanes when operating
inside of RVSM airspace.

(c) TSO-Cl19c (associated with software version 7.1)—
Version 7.1 was released to address reversal logic
issues and flight crew misinterpretation of “ADJUST
VERTICAL SPEED, ADJUST” aural annunciation.
In International Civil Aviation Organization (ICAO)
terminology, this is also referred to as ACAS II.

NOTES:

1. In Amendment 85 to ICAO Annex 10, Volume IV,
Chapter 4, published in October 2010, ICAO has mandated
that all new ACAS installations after January 1, 2014
be compliant with version 7.1 and that all ACAS units
shall be compliant with version 7.1 after January 2017.
Transport Canada (TC) has not initiated any rulemaking
based on these ICAO requirements.

2. Be advised that if you operate in ICAO member countries
after the abovementioned dates you will have to be
equipped with software version 7.1.

Within some member states of the European Union and
within European Civil Aviation Conference (ECAC) airspace,
equipage with TCAS II software version 7.1 will be required
earlier than the ICAO mandated dates.

The TSO for Mode S transponders is TSO-C112 or CAN-
TSO-Cl112.

The following table and associated notes summarize the
TCAS/ACAS requirements for CAR Part VII air operators.
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Table 9.2—TCAS/ACAS Requirements for CAR Part VII Air Operators
CAR TCAS I* TCAS 11**
702.46 | Not required Required for turbine-powered aeroplanes of
MCTOW exceeding 15 000 kg (33 069 Ib).
(See notes 1 and 2 below.)
703.70 | Minimum required for aeroplanes of MCTOW exceeding Not required but acceptable outside of RVSM airspace.
5700 kg (12 566 Ib) outside of RVSM airspace. (See note 1 | Required when operating in RVSM airspace.
below.) (See note 1 below.)
704.70 | Minimum required for aeroplanes of MCTOW exceeding Required for turbine-powered aeroplanes of
5700 kg (12 566 Ib) outside of RVSM airspace. (See note 1 | MCTOW exceeding 15 000 kg (33 069 Ib).
below.) (See note 1 below.)
705.83 | Minimum required for non-turbine-powered aeroplanes Required for turbine-powered aeroplanes.
outside of RVSM airspace. (See note 1 below.) (See note 1 below.)

*  Equivalent to CAN-TSO-C118

** CAN-TSO-Cl119a (version 6.04a) outside of RVSM airspace or CAN-TSO-C119b (version 7.0) inside of RVSM airspace and Mode S transponder CAN-TSO-C112

NOTES:

1. TCAS II (CAN-TSO-C119b [software version 7.0] or more recent) and Mode S transponder (CAN-TSO-C112 or more recent) are required for operations in RVSM airspace.
2. Not required when engaged in or configured for firefighting, aerial spray services, or aerial survey and operated only in low level airspace.

It is strongly recommended that foreign operators comply
with TCAS equipage requirements as outlined above when
operating within Canadian airspace.

There are currently no Canadian Aviation Regulations (CARs)
requiring private operators (CAR 604) to be equipped
with TCAS. However, private operators are advised that
ICAO Annex 6, Part II, 3.6.9.2 requires that: “All turbine-
engined aeroplanes of a maximum certificated take-off mass
in excess of 15 000 kg, or authorized to carry more than 30
passengers, for which the individual airworthiness certificate
is first issued after 1 January 2007, shall be equipped with an
airborne collision avoidance system (ACAS II).” This means
that affected private operators flying into ICAO member
countries must be equipped with ACAS II.

Use ofF THE TRAFFIC ALERT AND CoLLISION
Avoipance System (TCAS) Outsipe oF
CANADA

9.3

Numerous countries have operational regulations which require
certain aircraft to be equipped with a traffic alert and collision
avoidance system (TCAS). If you are planning on operating
your aircraft in a foreign country, consult that country’s
regulations to determine TCAS equipage requirements.

Canadian air operators must meet the following TCAS
requirements to operate in U.S. airspace (see Federal
Aviation Administration [FAA] Federal Aviation
Regulations [FAR] 129.18):

(@ TCASI: Turbine-powered aeroplane with a passenger-seat
configuration, excluding any pilot seat, of 10-30 seats.

(b) TCAS 1II: Turbine-powered aeroplane of more
than 33 000 1b maximum certificated takeoff
weight (MCTOW).

Canadian air operators planning operations in U.S.
airspace are also advised to review FAA Advisory
Circular (AC) 120-55C—Air Carrier Operational Approval
and Use of TCAS II (as amended).

For Canadian air operators planning operations in
Europe, details of European requirements are available at
<www.eurocontrol.int/acas/>.

9.4  OPERATIONAL APPROVAL

For Canadian air operators, traffic alert and collision avoidance
system (TCAS) operational approval is accomplished through
Transport Canada (TC) approval of: pertinent training;
checking and currency programs; checklists; standard
operating procedure (SOP) operations or training manuals;
maintenance programs; minimum equipment lists (MELs); or
other pertinent documents.

When planning to equip with TCAS, Canadian air operators
should consult their TC principle operations inspector early
in their program to permit a timely response. Canadian air
operators may address training, checking and currency
individually or as part of an integrated program. For example,
TCAS/ACAS qualification may be based on a specific aircraft
(e.g. during A320 transition); may be addressed in conjunction
with general flight crew qualification (e.g. during initial new
hire indoctrination); or may be completed as dedicated TCAS/
ACAS training and checking (e.g. completion of a standardized
TCAS/ACAS curriculum in conjunction with a recurrent
instrument flight test [IFT]/pilot proficiency check [PPC]).
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Federal Aviation Administration (FAA) Advisory
Circular (AC) 120-55C—Air Carrier Operational Approval
and Use of TCAS II (as amended) provides information with
respect to training, checking and currency in the use of
TCAS. The material therein can be used by operators to assist
in defining their implementation of TCAS.

EUROCONTROL has produced and published TCAS
training material and information that are available at
<www.eurocontrol.int/acas/>.

9.5  AIRCRAFT CERTIFICATION APPROVAL

An acceptable means of demonstrating compliance with
the appropriate requirements in the Airworthiness Manual,
Chapter 525 and of obtaining airworthiness approval is
to follow the method specified in the Federal Aviation
Administration’s (FAA) Advisory Circular (AC) 20-131A—
Airworthiness Approval of Traffic Alert and Collision Avoidance
Systems (TCAS 1) and Mode S Transponders (as amended) for
installation of Technical Standard Order TSO-C119a TCAS/
ACAS. FAA AC 20-151B—Airworthiness Approval of Traffic
Alert and Collision Avoidance Systems (TCAS 1I), Versions 7.0
& 7.1 and Associated Mode S Transponders should be followed
for installations using TSO-C119b or TSO-C119¢ equipment.

9.6  OPerATIONAL CONSIDERATIONS

(@) Where required by regulations to be equipped with traffic
alert and collision avoidance system (TCAS), flight
crews must operate with their TCAS equipment on at all
times, in so far as is consistent with the aircraft flight
manual (AFM) and standard operating procedures (SOPs).
This is true even when operating away from major, high
traffic density airports. Although TCAS will never be a
complete substitute for a good lookout, good situational
awareness and proper radio procedures, it has proven to
be a valuable tool that provides information on potential
collision hazards. Hence, flight crews should not deprive
themselves of this important asset, especially in areas
of mixed instrument flight rules (IFR) and visual flight
rules (VFR) traffic.

(b) For a TCAS-equipped aircraft to provide a flight crew

with collision avoidance information, the TCAS unit and

the transponder must be turned on and the transponder
cannot be selected to STANDBY mode (i.e. powered but
not transmitting data). If the transponder is not turned
on and responding to interrogations, the aircraft’s TCAS
cannot display information about potentially conflicting
aircraft nearby nor can it provide instructions to the
crew to resolve impending collision threats. Failure of
the TCAS computer unit itself can also occur; however,
such a failure only affects the TCAS-equipped aircraft’s
ability to detect nearby aircraft. The aircraft containing
the inoperative TCAS unit remains visible to other
aircraft as long as its transponder remains operative. The

©

@

©

(®)

)

(h)

consequences of a TCAS unit failure are magnified when
the transponder is inoperative because not only is TCAS
information lost to the affected aircraft, but the aircraft
will not be visible to other airborne collision avoidance
systems. Regardless of whether the transponder has failed
orthe TCAS has become inoperative, a flight crew’s ability
to mitigate the risk of collision is significantly degraded
if the collision avoidance system becomes inoperative
and the failure is not quickly and reliably brought to the
crew’s attention. Air operators are encouraged to inform
pilots who use transponders or transponder/TCAS units
that there may not be a conspicuous warning to indicate
loss of collision protection resulting from a compromised
transponder/TCAS unit. Air operators should require
all pilots who use transponders or transponder/TCAS
units to be familiar with the current annunciations used
to indicate that these components have failed or are
compromised.

Flight crews are reminded to follow the resolution
advisories (RAs) promptly and accurately, even though
the RAs may change in strength and/or reverse. RA
commands do not require large load factors when being
followed. Any delay in responding to an RA could
swiftly erode the ability to maintain or achieve adequate
separation without resorting to strengthening RAs. For
TCAS to provide safe vertical separation, initial vertical
speed response is required within five seconds of the
RA. Deviation from commands or second-guessing the
commands should not occur. An RA prevails over any air
traffic control (ATC) instruction or clearance.

Flight crews may have to inhibit the RA function under
certain circumstances per the AFM (e.g. during an engine
failure).

The TCAS system may inhibit RAs during certain flight
phases, such as at low altitudes. Flight crews need to be
aware of when TCAS will not provide a full range of RA
commands.

Flight crews should not attempt to manoeuvre solely on
the basis of traffic advisory (TA) information. The TA
should trigger a visual search for traffic and a request to
ATC for help in determining whether a flight path change
is required. In the case of a TCAS II TA, the flight crew
should prepare for a possible RA, following the TA.

TAs and RAs should be treated as genuine unless the
intruder has been positively identified and assessed as
constituting neither a threat nor a hazard.

Flight crews should be aware that, in accordance with
the Canadian Transportation Accident Investigation and
Safety Board Act, an incident where a risk of collision
or a loss of separation occurs is considered a reportable
aviation incident. Responding to an RA is considered a
reportable aviation incident.

115


http://www.eurocontrol.int/acas/

116

TC AIM

March 30, 2017

(1) If a TCAS RA manoeuvre is contrary to other critical
cockpit warnings, then those other warnings are respected
per TCAS certification and training (i.e. responses to stall
warning, wind shear and terrain awareness and warning
systems [TAWSs] take precedence over a TCAS RA,
especially when the aircraft is less than 2 500 ft above
ground level [AGL])).

(j) Due to interference limiting algorithms, airborne
collision avoidance system (ACAS) II may not display
all proximate transponder-equipped aircraft in areas
of high density traffic. Flight crews should not become
complacent in their efforts to search the sky for other
aircraft.

PiLot ActioN WHEN DEvIATING FROM
CLEARANCES—REGULATIONS AND
INFORMATION

9.7

Safety studies have confirmed that the significant safety
benefit afforded by a traffic alert and collision avoidance
system (TCAS) could be seriously degraded by a deficient
response to resolution advisories (RAs). It has also been
shown that the safety benefit of TCAS is eroded when pilots
do not follow the flight path guidance provided during an RA.

In view of this safety hazard and to optimize the safety
benefits of TCAS, the following regulatory provisions have
been established:

CAR 602.31(3) states that:

“The pilot-in-command of an aircraft may deviate from an air
traffic control clearance or an air traffic control instruction
to the extent necessary to carry out a collision avoidance
manoeuvre, if the manoeuvre is carried out

(@ in accordance with a resolution advisory generated
by an ACAS; or

(b) in response to an alert from a TAWS or a Ground
Proximity Warning System (GPWS).”

CAR 602.31(4) states that:
“The pilot-in-command of an aircraft shall

(@ as soon as possible after initiating the collision
avoidance manoeuvre referred to in subsection (3),
inform the appropriate air traffic control unit of the
deviation; and

(b) immediately after completing the collision avoidance
manoeuvre referred to in subsection (3), comply
with the last air traffic control clearance received
and accepted by, or the last air traffic control
instruction received and acknowledged by, the pilot-
in-command.”

NOTE:

By following the RA guidance precisely, the magnitude of the
altitude deviation can be minimized. Pilots must ensure that
the manoeuvre necessary to comply with the RA (climb or
descent) is not maintained after the RA is terminated.

There is information available which highlights the
importance of following RAs. EUROCONTROL has issued
numerous airborne collision avoidance system (ACAS) II
bulletins (see <www.eurocontrol.int/articles/acas-ii-bulletins-
and-safety-messages>). ACAS II Bulletin Issue 1— Follow
the RA, dated July 2002, describes several RA events and the
consequences of the flight crew actions taken. The bulletin is
informative and describes the advantages of TCAS/ACAS for
collision avoidance when followed correctly. The bulletin also
describes the limitations associated with the visual acquisition
of traffic and those of air traffic control (ATC) radar displays.

Transport Canada (TC) recommends that operators
disseminate this information to pilots for awareness and,
where appropriate, establish suitable pilot training programs
to ensure that flight crews follow RAs promptly and
accurately, even when presented with conflicting avoidance
instructions from ATC.

9.8 Mobe S TRANSPONDER APPROVAL AND
Uniaue Cobes

Along with performing all the functions of Mode A and C
transponders, Mode S transponders also have a data link
capability. Mode S transponders are an integral component of
all TCAS II/ACAS 1I installations.

For aircraft that are not required to be equipped with TCAS/
ACAS, there is no requirement to replace existing Mode A or
C transponders with Mode S transponders until it becomes
impossible to maintain presently installed Mode A or C
transponders.

Airworthiness approval must be obtained by Canadian
aircraft operators who install Mode S transponders.
Federal Aviation Administration (FAA) Advisory
Circular (AC) 20-131A—Airworthiness Approval of Traffic
Alert and Collision Avoidance Systems (TCAS I1) and Mode S
Transponders (as amended) should be used for guidance to
obtain airworthiness approval. Canadian operators should
contact their regional Transport Canada (TC) office for
approval details.

At the time of registration, each Canadian aircraft with a
Mode S transponder will receive a unique 24-bit Mode S
code assignment, which must be uploaded to the transponder,
usually by the installer.
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9.9 PiLot/CoNTROLLER ACTIONS 9.10 PiLot AND CONTROLLER PHRASEOLOGY

In order to use a traffic alert and collision avoidance
system (TCAS) in the most effective and safest manner, the
following pilot and controller actions are necessary:

The current International Civil Aviation Organization (ICAO)
traffic alert and collision avoidance system (TCAS)
pilot/controller phraseology is detailed below (see also
ICAO Doc 4444, 12.3.1.2). It should be noted that, for the

@

(b)

Pilots should not manoeuvre their aircraft in response to
traffic advisories (TAs) only.

In the event of a resolution advisory (RA) to alter the
flight path, the alteration of the flight path should be

purpose of phonetic clarity, the term TCAS is used.

Table 9.3—TCAS Pilot-Controller Phraseology

. i i Controll
limited to the minimum extent necessary to comply with Clrcumstances . Pilot ontrouer
the RA. Aggressive manoeuvring should not be required | After a flight starts to deviate | TCAS RA ROGER
since TCAS RAs are predicted on % G manoeuvre load from the ATC clearance or
factors instructions to comply with a

' TCAS RA.

(¢) Pilots should notify, as soon as possible, the appropriate | After the response to a TCAS | CLEAR OF ROGER (or
air traffic control (ATC) unit of the deviation and of when RAis completed and a return | CONFLICT. | alternative
the deviation has ended to the ATC clearance or RETURNING | instruction)

' instruction is initiated. TO (assigned

(d) When a pilot reports a manoeuvre induced by an RA, clearance).
the controller should not attempt to modify the aircraft Aftf_?r the response to a TCAS [ CLEAR OF ROGER (0"
flight path until the pilot reports returning to the terms | RA IS completed and the CONFLICT. | alternative
of the existing ATC instruction or clearance. Instead, gss;gnetc_i ATE Cliarance or d (z;msmgned) instruction)
the controller should provide traffic information as INStrUction nas been resumed. |- ciearance

. RESUMED.
appropriate.
After an ATC clearance or UNABLE, ROGER

(e) Pilots who deviate from an ATC instruction or clearance Irgst[ruccggrégqntradl_cto(;y Lo TCAS RA
in response to an R A shall promptly return to the terms of the Is received, the

. . S flight crew will follow the RA
that instruction or clearance when the conflict is resolved d inform ATC directl
and advise ATC. e oy
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MET—METEOROLOGY

1.1 GENERAL

The Minister of Transport is responsible for the development
and regulation of aeronautics and the supervision of all
matters connected with aeronautics.

The responsibility for the provision of aviation weather
services in Canadian airspace, and any other airspace in
which Canada accepts the responsibility for the provision
of air traffic control (ATC) services, has been designated to
NAV CANADA by the Minister of Transport.

NAV CANADA is responsible for a range of aviation weather
services, which are provided to it under a contractual
agreement with Environment Canada. These services include
most civilian aviation weather forecasts. NAV CANADA
is responsible for determining the location and frequency
of aviation weather observations and forecasts, and for the
dissemination of this information for aviation purposes.

In addition to the aviation weather services provided by
NAV CANADA, other aviation service providers may offer
weather services in support of operations at local aerodromes
that have light traffic, are private, and/or are used primarily
in support of private industry, such as mining or other
similar operations.

The Department of National Defence (DND) arranges for the
provision of aviation weather services at military aerodromes.

1.1.1  Meteorological Responsibility

In accordance with CARs 804 the majority of standards for
aviation weather services are found in: ICAO Annex 3, the
Manual of Standards and Procedures for Aviation Weather
Forecasts (MANAIR), and the Manual of Surface Weather
Observations (MANOBS). The latter two manuals can be
obtained on the Environment Canada Web site, while Annex 3
can be obtained from ICAO.

Enquiries relating to the provision of aviation weather services
should be addressed to:

NAV CANADA

Aviation Weather Services
77 Metcalfe Street

Ottawa ON KI1P 5L6

Tel. (toll-free in North America): ............. 1-800-876-4693
FaX: oo 613-563-3426
Fax (toll-free in North America): ............ 1-877-663-6656
E-mail: ...ccoooiiiiiiieeeeee service(@navcanada.ca

Enquiries relating to regulations and standards for aviation
weather services should be addressed to:

Flight Standards (AARTA)
Transport Canada
Ottawa ON KI1A ON8

Tt e 1-800-305-2059
FaX: oo 613-957-4208
E-mail:. TC.Flights.Standards-Normesdevol. TC@tc.gc.ca

1.1.2  Meteorological Services Available

Aviation weather information is available from
NAV CANADA FICs. Telephone numbers and hours of
service are listed in the CFS and the CWAS.

1.1.3 Aviation Weather Services

(@ Pilot briefing service—The pilot briefing service is
provided by NAV CANADA FICs to accommodate
pilots at the pre-flight planning stage and for information
updates while en route. Flight service specialists can
access and display a full range of weather charts, imagery
(e.g. satellite, lightning and radar) and aeronautical
information (such as NOTAM, RSC and CRFI). They
are qualified to provide briefings, consultation and
advice, and to interpret meteorological information. (See
RAC 3.2 for details).

Aviation weather web site (AWWS)—NAV CANADA’s
aviation weather web site (AWWS), available

at <https:/flightplanning.navcanada.ca/>, and

(b)

collaborative flight planning system, available at
<https:/plan.navcanada.ca>, offer aviation weather

products, NOTAM and the ability to file flight plans.
For more information, visit <www.navcanada.ca>.
Pilots operating near the border should note that U.S.
METAR, SPECI and TAF must be obtained through
the Aviation Digital Data Service (ADDS), available at
<www.aviationweather.gov/adds/>.

(c) Other pilot weather services—In accordance with an
arrangement with the U.S. National Weather Service,
digital upper level wind and temperature forecasts
are available to operators in Canada for planning
international flights. Digital forecasts are also available
to the Gander OAC for planning transatlantic flights.
Aviation weather flight documentation is provided,
subject to prior notification, as determined by the local
weather service outlet in consultation with the operator’s
local representative. Operators are responsible for
notifying NAV CANADA’s aviation weather services of
new requirements. (See MET 1.1.1 for the address.)

1.1.4 Weather Service Information

When planning a flight, pilots can obtain aviation weather
and aeronautical information and file a flight plan through a
NAV CANADA FIC. (See RAC 3.2 for details).
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Radio communication should be established with a FIC on a
FISE frequency if in-flight information is required to assist in
making a decision or to terminate a flight, or to alter course
before adverse weather conditions are encountered.

Pilot requests for initial pilot briefings while airborne are not
encouraged because this practice leads to frequency congestion.

1.1.5 Weather Information from ATS

All aerodromes with operational ATS will provide, on
initial contact or as soon as practicable, the current wind
and altimeter information unless it is known that the aircraft
already has this information. ATS procedures require that
wind information be transmitted with landing and take-off
clearance only when the wind speed is 15 kt or greater. Wind
velocity (direction and speed) data is typically updated every
five seconds using a running 2-min average. Variations to the
wind speed (gusts) and/or wind direction are based on wind
data from the previous 10 min.

At aerodromes with an operational ATIS, the full details of
the most recent METAR or SPECI will be included in the
recorded message. In rare circumstances, such as during
rapidly changing weather conditions, this information will
be provided directly by ATS. Where ATIS is not operational,
updated current information about weather elements from
METAR/SPECI is available on request.

RVR observations are obtained by transmissometers and
forward-scatter sensors. Observations representative of
the touchdown and, where available, midpoint and roll out
visibility, averaged over 1 min and based on the light setting
in use, are automatically displayed in digital form in the
local ATS unit. RVR is included in METARs and SPECIs
when it is 6 000 ft or less for the runway in use and/or the
visibility is 1 SM or less. The RVR is presented in ICAO
format and is based on a 10-min average of the maximum
runway light setting. Refer to the METAR example in
MET 8.3 for further details.

1.1.6  Pilot Reports

1.1.6.1  PIREPs

Pilots are urged to volunteer reports of cloud tops, upper
cloud layers, cruising level wind velocity, and other
meteorological information which may be significant to safe
or comfortable flight conditions. The information is also used
by Environment Canada meteorologists to confirm or amend
aviation weather forecasts. PIREPs less than one hour old
that contain information about conditions considered to be a
hazard to aviation are broadcast immediately to aircraft in the
affected area and will be included in subsequent scheduled
weather broadcasts. PIREPs are also transmitted under the
headings “UACNI10” for normal PIREPs and “UACNO1” or
“UUA” for urgent PIREPs. A suggested format for PIREPs
can be found on the back covers of the CFS and the CWAS.
More information on PIREPs can be found in MET 2.0.

1.1.6.2  AIREPs

AIREPs are appended to the routine position reports of some
flights as follows:

(@) international air carrier aircraft transiting Canadian
domestic FIRs north of 60°N and east of 80°W, and north
of 55°N and west of 80°W should use the AIREP format
and report routine meteorological observations to Gander
Radio at each designated reporting point or line;

(b) all aircraft operating in the Gander OCA should use

the AIREP format and report routine meteorological

observations at each designated reporting point or line.

The exception is that aircraft cleared on a designated

NAT track will give these reports only if the phrase

“SEND MET REPORTS” is included in their oceanic

clearance.

There are no special requirements for transmitting AIREPs
with appended meteorological information other than those
specified in ICAO’s Regional Supplementary Procedures
(Doc 7030).

1.1.7  Applicable ICAO and WMO Documents

Whereas ICAO determines the standards and recommended
practices with respect to meteorological service for
international air navigation, the WMO determines and
reports the internationally agreed upon code formats for the
reports and forecasts. ICAO and WMO documents applicable
to aviation meteorology are as follows:

(@ ICAO Annex 3—Meteorological
International Air Navigation

for

Service

(b) WMO Doc 306—Manual on Codes

WMO documents may be ordered directly from the WMO
Secretariat in Geneva, Switzerland. ICAO documents may
be purchased from ICAO Headquarters in Montréal. The two
relevant addresses are listed below:

World Meteorological Organization (WMO)
Sales and Distribution of Publications
7bis, avenue de la Paix

P.O. Box 2300

CH-1211 Geneva 2, Switzerland

Tl e +41-22-730-8111
FaxX.: oo +41-22-730-8181
WED SItE: ..o WWW.Wmo.int

International Civil Aviation Organization (ICAO)
Distribution Sales Unit

Suite 305

999 University Street

Montréal QC H3C 5H7

Tl e 514-954-8022
WED SIEE: . WWWw.icao.int
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Pilots flying outside of North America should consult the
differences filed by other member states as outlined in
WMO Doc 306 or in the AIP of each country.

1.1.8 Differences from ICAO Annex 3
CAR 804.01(1)(@) incorporates standards contained
in ICAO Annex 3. The current version of Annex 3

includes Amendment 77, which became applicable on
November 10, 2016. In accordance with CAR 800.01(2),
the incorporation of Annex 3 as a standard “includes the
differences notified to ICAO by the Government of Canada
in respect of the standards specified in that annex”. The
full details of these state differences are included in the
AIP Canada (ICAO), as published and disseminated by
NAV CANADA.

1.1.9  Pilot Responsibility

Pilots must be aware of the requirements of CAR 602.72: “The
pilot-in-command of an aircraft shall, before commencing a
flight, be familiar with the available weather information that
is appropriate to the intended flight.”

1.2  MEeTeoroLoGICAL OBSERVATION AND REPORTS

1.2.1  Type and Frequency of Observations

METARSs are coded weather observations that are taken every
hour on the hour at over 200 aerodromes and other locations
in Canada. In addition, SPECIs are issued whenever weather
conditions cross specified criteria. For details on how to
understand METARs, see MET 8.3. For details on SPECI
criteria, see MET 8.4.

The location of transmissometers or forward scatter sensors
used to determine RVR is specified on CAP aecrodrome charts.

1.2.2  Flight Weather Documentation

Pilots must use the most recent weather information available
when flight planning and be aware of scheduled weather
information updates. Pilots must also remain vigilant for
pertinent unscheduled weather updates or amendments.

Flight weather documentation should include, as appropriate:
the relevant GFAs, AIRMETs, SIGMETs, TAFs, METARs,
SPECIs, PIREPs, and upper wind and temperature forecasts.

There are two distinct methods of reporting cloud bases. It
is vital for the pilot to be able to distinguish and recognize
which method of reporting is in use. Heights in METARSs
and TAFs are always stated as height above ground level. On
the other hand, heights in GFAs and PIREPs are normally
stated as height above sea level, since terrain heights are
variable over the larger area covered. If heights are not ASL
in GFAs, this is always highlighted by statements such as
“CIGS 2-4 AGL”.

1.2.3  Weather Services Definitions in Flight
Publications

The terminology used in the CFS and the CAP to describe
aviation weather services is as follows:

(@ METAR—METAR and SPECI weather observations
taken by a qualified human observer.

(b) METAR AUTO—METAR and SPECI weather
observations taken by a stand-alone AWOS with noted
enhancements (see MET 8.5). AWOS located outside
of the CLDN coverage area do not receive lightning
data and therefore are unable to report thunderstorm or
lightning activity.

Examples of METAR AUTO stations
NAV CANADA AWOS and DND AWOS.

are the

(c) LWIS—An automated weather system which produces an
hourly LWIS report containing wind speed and direction;
temperature; dew point; and altimeter setting only.

(d) AUTO—An automated weather system that does not
meet requirements to produce a METAR AUTO,
SPECI AUTO or LWIS report. These systems can
report a variety of observed weather elements. Contact
the aerodrome operator for further information on the
specifics of the system. Some of these systems may have
associated VHF transmissions of their reports as stated
in the CAP or CFS.

(¢) WxCam—Indicates that a NAV CANADA aviation
weather camera is installed at the site. Still images are
transmitted to the NAV CANADA AWWS at 10-min
intervals.

(f) Webcam—Indicates that one or more cameras not
belonging to NAV CANADA have been installed at this
location. Contact the aerodrome operator for further
information on the specifics of the camera system.

Stand-alone METAR AUTO and LWIS reports are available
during published hours through normal meteorological
information systems. At some sites an automated voice
broadcast of the latest observation is available via VHF
transmitter. In these cases, the frequency is displayed in
the COMM entry of the CFS Aerodrome/Facility Directory
(e.g. COMM AWOS 124.7, COMM AUTO 122.025).

The hours of coverage for METAR, METAR AUTO and
LWIS reports are given (e.g. METAR 09-21Z). At sites
where coverage is 24 hr/day, the coverage is listed as H24
(e.g. METAR H24, METAR AUTO H24, LWIS H24).
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1.2.4 Automated Weather Observation Systems

1.2.4.1 Overview

AWOS, LWIS and AUTO refer to automated equipment
used as a means to provide an aviation weather service. The
services that can be provided by these systems are either full
METAR AUTO/SPECI AUTO or some subset thereof. LWIS
provides a basic group of four elements and issues an hourly
report. Operators of automated weather stations that are
used to support instrument flight procedures are required to
document the characteristics of their systems and to provide
aircraft operators with suitable descriptions, upon request.

AWOS and LWIS operated by NAV CANADA have common
performance characteristics across the country. A description
of the performance characteristics of these systems can be
found in MET 8.5.

The subset of weather elements provided by AUTO may
vary from only one element to almost a full METAR AUTO/
SPECI AUTO. Any automated system that is not capable of
reporting all the elements required to generate METAR AUTO/
SPECI AUTO reports and support any associated TAF
should be referred to as AUTO or LWIS. Some local service
providers may refer to their systems as AWOS, but if they do
not support METAR AUTO/SPECI AUTO, then they will be
listed as AUTO in the CFS.

NOTE:

The United States uses the term “automated surface
observation system” (ASOS) as the equivalent to Canadian
AWOS that provide METAR AUTO reports. Typically, usage
of the term AWOS in the United States is equivalent to the
Canadian LWIS but with several defined levels of observation
capabilities. Further details regarding performance
characteristics and reporting practices can be found in the
FAA’s Aeronautical Information Manual.

1.2.4.2 VFR Weather Stations

Some weather stations are intended exclusively for local use by
VEFR operators. These stations do not meet the requirements
of a usable altimeter setting or of wind reports for IFR
procedures. These stations are not permitted at aerodromes
that have IAPs and they are not published in the CFS. Pilots
making use of these stations do so at their discretion for VFR.
If the reports from such stations are being broadcast as an
advisory, the frequency will be mentioned in the COMM
entry of the CFS Aerodrome/Facility Directory along with an
annotation stating that the reports cannot be used for IFR.
Pilots should contact the acrodrome operator if they require
additional information.

1.2.5 METAR AUTO and LWIS Reports

1.2.5.1 METAR AUTO Reports

METAR AUTO reports are based on NAV CANADA or DND
AWOS systems, which are comprised of a set of meteorological
sensors, a data processing system, a communications system,
and an optional VGSS and VHF transmitter. In addition,
weather cameras are installed at most of these locations.
METAR AUTO reports may be used to support a TAF at the
associated aerodrome.

METAR AUTO reports depend on either a NAV CANADA-
or DND-developed system or on a commercial system that
complies with TC requirements for aviation use. Pending
revisions to the CARs, the current standards for the operation
of automatic weather stations for aviation use are contained
in a global exemption to CAR 804.01. Full details on this
exemption are available on the TC Web site or from TC
regional offices.

Observations are distributed in the form of METAR AUTO
reports and must be properly coded and supplemented by

SPECI AUTO reports when SPECI thresholds are crossed. At
a minimum, the following are observed and reported:

(a) wind (direction, speed and gusts);

(b)

altimeter setting (these include multiple sensors as a
fail-safe );

(c) air temperature;
(d) dew point;
(e) visibility;

(f) cloud height;
&

(h)

sky coverage (of detected cloud);

precipitation occurrence and type;

(1) fog, freezing fog, haze, blowing snow and mist;
(j) thunderstorm detection capability; and

(k) icing.

In addition, reports may include RVR when required.

For more information on METAR AUTO reports, refer to
MET 8.5.

1.2.5.2 LWIS Reports

A LWIS comprises automated meteorological sensors, a data
processing system, a communication system, and an optional
VGSS with VHF transmitter. The LWIS collects limited
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meteorological data, produces LWIS reports and transmits data to
ATS facilities on the hour. The LWIS also transmits data updated
every minute to the affiliated VGSS and VHF transmitter units.

These systems were developed to meet a defined level of service
requirement for NAV CANADA.

Any LWIS used for civil aviation purposes must comply with
TC requirements and be equipped with sensors to report, at a
minimum, the following:

(@) wind (direction, speed and gusts);

(b) altimeter setting (these include multiple sensors as a fail-
safe);

(c) air temperature; and
(d) dew point.

Wind direction is reported in degrees true except for
the VGSS, which reports wind direction in degrees magnetic
in SDA.

Except for the DND stations in the High Arctic that do not
provide dew point information, any automated system that
reports fewer elements than the standard four required for an
LWIS should be referred to as an AUTO. For more information
on LWIS, please refer to MET 8.5.

1.2.6  AUTO Reports

The term AUTO is used to describe all other automated
aviation weather reports that have demonstrated compliance
with TC requirements and are usable for IFR flight. However,
they have a wide variety of performance characteristics and
may be referred to locally by different labels, most often as
AWOS. Contact the airport operator for more information on
the characteristics of local systems.

1.2.7 Weather Services in Support of AU

Weather information is not usable for instrument procedures
unless it complies with the requirements of CAR 804 or a
related national exemption.

AU is an air-ground communications service that can provide
approach and landing information to IFR pilots. The altimeter
setting and wind reports provided by an AU are usable in
support of an instrument procedure. Pending revisions to the
CARs, these services must be provided in accordance with
one of the two national exemptions to CAR 804.01(1)(c) that
are in effect for these services.

The first national exemption establishes how two aircraft
altimeters can be used to observe and report a usable altimeter
setting. The second establishes procedures to follow for the
human assessment of wind speed and direction, usable for
the selection of the most into-wind runway. More details

regarding these exemptions can be found on the TC Web site
or obtained from a TC regional office.

At a few AU locations, fully automated systems are used to
measure atmospheric pressure. This data is used to determine
the altimeter setting that is relayed to pilots. In these cases,
the reported altimeter setting must comply with the same
requirements applied to the altimeter component of METAR
AUTO/SPECI AUTO.

Any weather information provided by a UNICOM, as opposed
to an AU, is not usable for instrument procedures; alternative
uses are entirely at the pilot’s discretion.

1.2.8 Runway Visibility Assessment

At aecrodromes where RVR is not provided, qualified persons
may, in accordance with the runway visibility assessment
standards referenced in CAR 804, provide an assessment of
runway visibility. Instrument-rated pilots may also provide
such assessments in accordance with CAR 602.131.

A runway visibility assessment is valid for only 20 min after
it has been established.

1.3  MEeteoroLoGICAL FORECASTS AND CHARTS

1.3.1  FIC Hours of Service and Telephone

Numbers

All FICs provide 24-hr service. FIC telephone numbers are
provided in the CFS. Pilots dialing the common toll-free
number 1-866-WXBRIEF (992-7433) will automatically
be routed to the FIC serving the area from which the call is
being made.

1.3.2  WAFS Charts

WAFEFS aviation weather charts are disseminated as required.
These include prognostic significant weather charts for the
North Pacific, the Caribbean and northern South America,
the North Atlantic, Canada and the United States.

Aviation area forecasts are available at all regular international
aerodromes for the continental United States, excluding
Alaska; air routes from North America to Europe, Canada
and the Arctic Ocean; air routes between North America
and the Caribbean; air routes from the west coast of North
America to Japan; and air routes from the west coast of North
America to Hawaii.

1.3.3 TAFs

TAFs are prepared for approximately 180 aerodromes across
Canada. TAFs are limited to aerodromes for which METAR
and SPECI reports are available. The forecasts are generally
prepared four times daily with periods of validity up to a
maximum of 30 hr. See MET 7.0 for more information on
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TAFs, including where and when they are issued, their periods
of validity and decoding instructions.

TAFs are issued in TAF code, with amendments as required.

1.3.4 Aerodrome Advisory Forecasts

Aerodrome advisories are forecasts that are issued in TAF
format except that ADVISORY is added immediately after the
period of validity group. They are issued in place of a TAF in
the following circumstances:

(@ Offsite—the forecast is based on observations that
have been taken offsite and are not considered to be
representative of weather conditions at the aerodrome;

(b) Observation incomplete—the forecast is based on observa-

tions which have regularly missing or incomplete data; or

(c) No specials—the forecast is based on observations from
a station with a limited observing program that does not
issue SPEClISs.

In each case, after the period of validity group, the advisory
forecast will be labelled with the word ADVISORY and the
appropriate qualifier (OFFSITE, OBS INCOMPLETE, or
NO SPECI).

1.3.5 Coastal Weather

Float plane operators can also obtain coastal marine weather
on HF and VHF FM frequencies from some Canadian
Coast Guard stations. Frequencies and time of broadcast are
contained in two Canadian Coast Guard Publications: Radio
Aids to Marine Navigation (Pacific and Arctic) and Radio
Aids to Marine Navigation (Atlantic, St. Lawrence, Great
Lakes, Lake Winnipeg and Arctic). These two publications are
published annually and are available on the Canadian Coast
Guard Web site.

1.3.6  GFAs and AIRMET Messages

GFAs are issued as a series of temporally adjusted weather charts
for CDA and distributed on a routine or on-request basis. These
forecasts are prepared four times daily for seven regions across
the country with a validity period of 12 hr and an outlook for
a further 12 hr. See MET 4.0 for issue, periods of validity and
decoding instructions. Once issued, a SIGMET or AIRMET
message automatically amends the current and relevant GFA. A
full description of AIRMET can be found in MET 5.0.

1.3.7  Upper Level Wind and Temperature Forecasts

Alphanumeric upper level wind and temperature forecasts (FD)
are routinely prepared for 142 sites in Canada. FD forecasts are
produced by a super-computer model of the atmosphere called
a NWP model, which is run twice per day at 00Z and 12Z after
collecting and analyzing weather observation data from around
the world.

FD forecasts based on the 12Z NWP model run on the fifth
day of the month would include the following text in front of
the forecast data: “FCST BASED ON 051200 DATA”. The
text “DATA VALID 060000 in the FD forecast indicates
that the temperature and wind velocity data is forecast to be
most representative of conditions at 00Z on the sixth day of the
month. FD forecast data can be used for several hours before or
after the stated valid time. This is indicated by the text “FOR
USE” followed by the time range. For example, “FOR USE
21 — 06” means that this particular forecast may be used for a
9-hr period from 21Z to 06Z.

During flight planning, care must be exercised to ensure
that the correct FD forecast is selected and the associated
“FOR USE” coverage is appropriate for the time of the
proposed flight.

Forecasts in digital form of the winds and temperatures aloft
(FB), an improvement over FD forecasts, are now available
over the phone. FB forecasts are updated four times per day.
Over the next couple of years, FB forecasts will gradually
replace FD forecasts for most flight planning purposes. Further
information is available in the MANAIR, which can be found
on Environment Canada’s Web site.

1.3.8 ATC Weather Assistance

ATC will issue information on significant weather and assist
pilots in avoiding weather areas when requested. However, for
reasons of safety, an IFR flight must not deviate from an assigned
course or altitude/flight level without a proper ATC clearance.
When weather conditions encountered are so severe that an
immediate deviation is determined to be necessary, and time
will not permit approval by ATC, the pilot’s emergency authority
may be exercised. However, when such action is taken, ATC
should be advised of the flight alteration as soon as practicable.

When a pilot requests clearance for a route deviation or for an
ATC radar vector and ATC operational boundaries have to be
crossed,the controller must evaluate the air traffic situation in
the affected area and coordinate with other controllers before
replying to the request.

It should be remembered that the controller’s primary
function is to provide safe separation between aircraft. Any
additional service, such as weather avoidance assistance, can
only be provided to the extent that it does not detract from the
primary function. Also note that the separation workload for
the controller generally increases when weather disrupts the
usual flow of traffic. ATC radar limitations and frequency
congestion are also a factor in limiting the controller’s
capability to provide additional services.

It is important, therefore, that the request for a deviation
or radar vector be forwarded to ATC as far in advance
as possible. Delay in submitting it may delay or even preclude
ATC approval or require that additional restrictions be placed
on the clearance. Pilots should respond to a weather advisory
by requesting: a deviation off course and stating the estimated
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number of miles and the direction of the requested deviation;
a new route to avoid the affected area; a change of altitude; or
radar vectors around the affected areas.

The following information should be given to ATC as early
as possible when requesting clearance to detour around
weather activity:

(@ proposed route and extent of detour (direction and
distance);

(b) flight conditions (IMC or VMC); and

(c) whether or not the aircraft is equipped with a functioning
cockpit weather radar.

The assistance that might be given by ATC will depend upon
the weather information available to controllers. Owing to
the often transitory nature of severe weather situations, the
controller’s weather information may be of only limited
value if based on weather observed on radar only. Frequent
updates by pilots, giving specific information as to the area
affected, altitudes, intensity and nature of the severe weather,
are of considerable value. Such PIREPs receive immediate
and widespread dissemination to aircrew, dispatchers and
aviation forecasters.

1.3.9.2 Environment Canada/DND Weather Radar Network

1.3.9 Supplementary Information

1.3.9.1 Weather Radar

Weather radars typically present a display of precipitation
within 150 NM of the facility site; storms of considerable
height and intensity can be seen at greater ranges. However,
it should be noted that these radars cannot detect turbulence.
The turbulence associated with a very heavy rate of rainfall
will generally be significantly more severe than that associated
with light rainfall.

Environment Canada and DND operate a series of weather
radars across Canada that provide frequent reports of
precipitation echo tops and precipitation reflectivity. Radar
images are updated approximately every 10 min for individual
radars. A colour composite radar product, which depicts either
echo tops or precipitation reflectivity, is also available on the
flight planning section of NAV CANADA’s Web site.

Detailed and real time information from the CLDN is available
to the FICs and ACCs, which are both able to provide verbal
descriptions to pilots.

Figure 1.3—Environment Canada/DND Weather Radar Network
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1.4  IN-FucHT METEOROLOGICAL INFORMATION
(VOLMET)

In-flight meteorological information (VOLMET) is

meteorological information for aircraft in flight, particularly
over the high seas. VOLMET contains aerodrome routine
meteorological reports (METARs) and aerodrome forecasts
(TAFs) for selected aerodromes and may be provided either by
data link (D-VOLMET) or by voice broadcasts on designated
frequencies, normally high frequency (HF).

Information on the content, issue times and transmitter
frequencies for North Atlantic (NAT) VOLMET broadcasts
is given in the Canada Flight Supplement (CFS), Section D,
Radio Navigation and Communications.

2.0 PILOT WEATHER REPORTS (PIREPs)

2.1 GENERAL

A pilot weather report (PIREP) is a report pertaining
to current weather conditions encountered by aircraft
in flight. A PIREP is extremely useful to other pilots,
forecasters, dispatchers and weather briefers as it provides
up-to-the-minute weather information to supplement what
is received from meteorological observing stations. In
addition, a PIREP is an invaluable data source for aviation
meteorologists because it either confirms an existing forecast
or highlights the requirement for an amendment. A PIREP
may also be the only information available regarding areas
between reporting stations, particularly those areas whose
topography may produce localized weather phenomena (e.g.
hills or expanses of water). Urgent PIREPs are issued for
atmospheric conditions that are an immediate hazard for all
aviation users.

Pilots are encouraged to file briefreports of weather conditions
when giving position reports, especially reports of any
significant atmospheric phenomena. They are also encouraged
to report conditions that differ significantly from those that
were forecast. PIREPs that contain critical information on
low clouds, reduced visibility, icing, and convective activities
such as wind shear, squall line, turbulence, thunderstorms
and cumulonimbus clouds are especially useful. PIREPs of
hazardous conditions may trigger the issuance of significant
meteorological information (SIGMET).

For timely distribution, PIREPs should be filed with a
flight information centre (FIC) via an en route frequency
or a toll-free call to a FIC after landing. PIREPs received
by flight service personnel are immediately disseminated
on meteorological communications circuits and provided
to other air traffic service (ATS) units and the Canadian
Meteorological Aviation Centres (CMAC).

Controllers, flight service specialists and community aero-
drome radio station (CARS) observer/communicators (O/Cs)

may request reports from pilots regarding specific weather
conditions or weather conditions encountered during en route,
climb-out or approach phases.

The Canada Flight Supplement (CFS) contains the toll-free
FIC telephone numbers in the Flight Planning entry of each
listed aerodrome. The recommended contents of a PIREP are
listed in the Planning section and on the exterior back cover
of the CFS (hard copy).

2.1.1  PIREP Example

Example:

UACN10 CYXU 032133 YZ UA /OV YXU 090010 /TM 2120 /FLO8O
/TP PA31 /SK 020BKN040 1100VC [TA -12 /[WV 030045 [TB MDT
BLO 040 /IC LGT RIME 020-040 /RM NIL TURB CYYZ-CYHM

Table 2.1—PIREP Example

PIREP
EXAMPLE DECODED EXAMPLE

UACN10 Message Type: Reqular PIREP. Urgent
PIREPs are encoded as UACNO1 or UUA.

Cyxu Issuing office: London FIC.

032133 Date/Time of Issue: 3rd day of the month,
at 2133Z.

YZ FIR: Toronto.
If the PIREP extends into an adjacent FIR,
both FIRs will be indicated.

UA /OV YXU Location: London VOR 090° radial,

090010 10 NM. PIREP location will be reported
with reference to a NAVAID, airport
or geographic coordinates (latitude/
longitude).

[T™ 2120 Time of PIREP: 21207

[FLO8O Altitude: 8 000 ft ASL. Altitude may also
be reported as "DURD" (during descent),
“DURC" (during climb) or "UNKN"
(unknown).

[TP PA31 Aircraft Type: Piper Navajo (PA31).

/SK 020BKN Sky Cover: First layer of cloud based at

040 1100VC |2 000 ft with tops at 4 000 ft ASL. Second
layer of cloud based at 11 000 ft ASL.

[TA -12 Air Temperature: -12°C.

[WV 030045 | ying Velocity: Wind direction 030°
true, wind speed 45 kt. Wind direction
reported by pilots in degrees magnetic will
subsequently be converted to degrees true
for inclusion in PIREP.
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PIREP 2.2 Ciear AR TursuLence (CAT)
EXAMPLE DECODED EXAMPLE
2.21 General
/TB MDT Turbulence: Moderate turbulence below
BLO 040 4 000 ft ASL. CAT remains a problem for flight operations, particularly
IC LGT RIME - _ — above 15 000 ft. The best information available on this
/ Icing: Light rime icing (in cloud) between phenomenon is still obtained from PIREPs, since a CAT
020-040 2 000 ft ASL and 4 000 ft ASL.

/RM NIL TURB
CYYZ-CYHM

Remarks: No turbulence encountered
between Toronto and Hamilton.

NOTE:
Supplementary information for any of the PIREP fields may
be included in the remarks (RM) section of the PIREP.

2.2.2 Turbulence Reporting Criteria

forecast is generalized and covers large areas. All pilots
encountering CAT conditions are requested to urgently report
the time, location, flight level and intensity (light, moderate,
severe, or extreme) of the phenomena to the facility with
which they are maintaining radio contact. (See the Turbulence
Reporting Criteria Table, MET 2.2.2) A more complete
description of CAT and recommended pilot actions can be
found in AIR 2.10.

Table 2.2—Turbulence Reporting Criteria

INTENSITY AIRCRAFT REACTION REACTION INSIDE AIRCRAFT
Turbulence that momentarily causes slight, erratic changes in . .
altitude and/or attitude (pitch, roll, yaw). Occ.upants may feel a slight strain
Report as "light turbulence”. against seat b_elts or shoulde_r straps.

LIGHT OR U_nsecured obJects_ may be displaced
Turbul that liaht id and hat rhvthmi slightly. Food service may be conducted
urbulence that causes stight, rapid and somewhat rhythmic and little or no difficulty is encountered
bumpiness without appreciable changes in altitude or attitude. in walking.
Report as “light chop”.
Turbulence that is similar to light turbulence but of greater
intensity. Changes in altitude and/or attitude occur but the aircraft
remains in positive control at all times. It usually causes variations | Occupants feel definite strains against
MODERATE in indicated airspeed. Report as "moderate turbulence”. seat belts or shoulder straps. Unsecured
OR objects are dislodged.
Turbulence that is similar to light chop but of greater intensity. It | Food service and walking are difficult.
causes rapid bumps or jolts without appreciable changes in aircraft
altitude or attitude. Report as "moderate chop”.
Turbulence that causes large, abrupt changes in altitude and/or Occupants are forced violently against
SEVERE attitude. It usually causes large variations in indicated airspeed. seat belts or shoulder straps. Unsecured
Aircraft may be momentarily out of control. objects are tossed about. Food service
Report as "severe turbulence". and walking impossible.

The terms “occasional”, “intermittent” and ‘“continuous”
are used to describe reported turbulence. Turbulence is
considered occasional when it occurs less than 1/3 of the
time, intermittent when it occurs 1/3 to 2/3 of the time and
continuous when it occurs more than 2/3 of the time.

Pilots should report location(s), time (UTC), intensity,
whether in or near clouds, altitude, type of aircraft and, when
applicable, the duration of turbulence. Duration may be based
on time between two locations or over a single location. All
locations should be readily identifiable.

Examples:

1. Over REGINA 12327, moderate turbulence, in cloud
FL310, B737.

2. From 50 NM EAST of WINNIPEG to 30 NM WEST of

BRANDON 1210 to 1250Z occasional moderate chop, FL330,
AIRBUS 320.

High level turbulence (normally above 15 000 ft ASL) not
associated with cumuliform clouds, including thunderstorms,
should be reported as CAT preceded by the appropriate
intensity or chop type.

2.3  WIND SHEAR

Intense down drafts, typically associated with thunderstorms,
produce strong vertical and horizontal wind shear components
that are a hazard to aviation for aircraft in the approach,
landing or takeoff phase of flight (see AIR 2.8). Since
ground-based instruments to measure wind shear have not
been installed at Canadian aerodromes, the presence of such
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conditions can normally be deduced only from pilot weather
reports (PIREPs).

Aircrew capable of reporting the wind and altitude, both
above and below the shear layer, from flight management
systems (FMSs) are requested to do so. Pilots without this
equipment should report wind shear by stating the loss or
gain of airspeed and the altitude at which it was encountered.
Pilots not able to report wind shear in these specific terms
should do so in terms of its general effect on the aircraft.

2.4  AIRFRAME IcING

Report icing to air traffic service (ATS) and, if operating
instrument flight rules (IFR), request a new routing or altitude
if icing will be a hazard. Provide the aircraft identification,
type, location, time (Coordinated Universal Time [UTC]),
intensity of icing, type, altitude or flight level, and indicated
airspeed. See the suggested format on the back cover of the
Canada Flight Supplement (CFS).

The following describes icing and how to report icing conditions:

Table 2.3—Icing Intensity

INTENSITY ~ ICE ACCUMULATION

Trace Ice becomes perceptible. The rate of accumulation
is slightly greater than the rate of sublimation. It
is not hazardous, even though de-icing or anti-
icing equipment is not used, unless encountered
for an extended period of time (over 1 hr).

Light The rate of accumulation may create a problem
if flight is prolonged in this environment

(over 1 hr).

The rate of accumulation is such that even
short encounters become potentially hazardous,
and use of de-icing or anti-icing equipment or
diversion is necessary.

The rate of accumulation is such that
de-icing or anti-icing equipment fails to reduce
or control the hazard. Immediate diversion
iS necessary.

Moderate

Severe

Table 2.4—Icing Types

Icing Types

Rime ice Rough, milky, opaque ice formed by the
instantaneous freezing of small supercooled
water droplets.

Glossy, clear, or translucent ice formed
by the relatively slow freezing of large
supercooled water droplets.

Clear ice

Mixed ice Both rime and clear icing occurring at the

same time.

2.5 Vorcanic AsH

Flight operations in volcanic ash are hazardous (see AIR 2.6).
Pilots may be the first line of volcanic eruption detection in
more remote areas. Pilots may be able to provide valuable
information about the spread of volcanic ash from an eruption;
ash can rapidly rise to altitudes above 60 000 ft and exist at
hazardous concentrations up to 1 000 NM from the source.
Volcanic ash is not detectable on radar. If an eruption or ash
cloud is detected, an urgent pilot weather report (PIREP)
should be filed with the nearest air traffic service (ATS) unit.

A volcanic ash forecast chart is produced when required (see
MET 13.0).

2.6  Piot Estimation oF Surrace WIND

Surface wind direction and speed is information critical to
effective pilot decision-making for takeoff and landing.
Where neither wind measuring equipment nor a wind direction
indicator (see AGA 5.9) is available, the wind direction and
speed can be estimated by observing smoke, dust, flags or
wind lines on bodies of water.

Pilots on the ground may estimate wind speed and direction
by using anything that is free to be moved by the influence of
the wind. The descriptions in the Beaufort Wind Scale found
in Table 2.5 have been found to be particularly useful and are
widely used.

Wind direction can also be estimated accurately by simply
facing the wind. Such estimates should only be provided
to the nearest eight points (i.e. north, northeast, east) of the
compass. The best estimate is obtained by standing in an
open area clear of obstructions. Should this not be possible,
estimation errors may be so significant that pilots using the
information should exercise caution. The direction and speed
of low-lying clouds can be an indicator of surface winds but
should also be used with caution because of the possibility of
wind shear near the surface.

Pilots who relay reports of winds based on estimation should
ensure that the intended user of the information is aware that
it is based on estimation so that appropriate precautions can
be taken.
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Table 2.5—Beaufort Wind Scale
Descriptive | Beaufort Speed Average | Specification for estimating Specification for estimating
Term Force Range (kt)| (kt) wind over land wind over sea (probable wave height in metres*)
Calm 0 Less1than Smoke rises vertically. Sea is like a mirror (0).
Light Air 1 1-3 9 Direction of wind shown Ripples with the appearance of scales are
9 by smoke. formed, but without foam crest (0.1).
i Wind felt on face; leaves Small wavelets, still short but more pro-
ight le; ordi d d; crests have a g| d
Breeze 2 4-6 5 rustle; ordinary vane move nounced; crests have a glassy appearance an
by wind. do not break (0.2 to 0.3).
Leaves and small twigs Large wavelets; crests begin to break; foam of
Gentle : Lo ) .
Breeze 3 7-10 9 in consta_nt motion; wind glassy appearance; perhaps scattered white
extends light flag. horses (0.6 to 1).
Moderate Ra|ses_ dust and loose Small waves becoming longer; fairly frequent
B 4 11-16 14 paper; small branches are white horses (1 to 1.5)
reeze moved .5).
Small trees in leaf begin to Moderate waves, taking a more pronounced
Fresh .
B 5 17-21 19 sway; crested wavelets form | long form; many white horses are formed,
reeze on inland waters. chance of some spray (2 to 2.5).
Large 'branches n motion; Large waves begin to form; the white foam
Strong whistling heard in telephone )
6 22-27 25 S crests are more extensive everywhere, probably
Breeze wires; umbrellas used some spray (3 to 4)
with difficulty. pray '
Whole trees in motion; Sea heaps up and white foam from breaking
Near Gale 7 28-33 31 inconvenience felt in walking | waves begins to be blown in streaks along the
against wind. direction of the wind (4 to 5.5).
Moderately high waves of greater length; edges
Breaks twigs off trees; of crests begin to break into the spindrift; the
Gale 8 34-40 37 . ; .
generally impedes progress. foam is blown in well-marked streaks along the
direction of the wind (5.5 to 7.5).
Slight structural damage H'|gh waves; densg streaks of foam along t'he
) . direction of the wind; crests of waves begin to
Strong Gale 9 41-47 44 | occurs to roofing shingles, i
topple, tumble and roll over; spray may affect
TV antennae, etc. S
visibility (7 to 10).
Very high waves with long, overhanging crests;
the resulting foam, in great patches, is blown
Seldom experienced inland; in dense white streaks along the direction of
Storm 10 48-55 52 trees uprooted; considerable | the wind; on the whole, the surface of the sea
structural damage. takes on a white appearance; the tumbling of
the sea becomes heavy and shock-like; visibility
affected (9 to 12.5).
Exceptionally high waves (small- and medium-
sized ships might be lost to the view behind the
Violent Very rarely experienced; waves); the sea is completely covered with long
Storm M 56-63 60 accompanied by white patches of foam lying along the direction
widespread damage. of the wind; everywhere the edges of the wave
crests are blown into froth; visibility affected
(11.5 to 16).
The air is filled with foam and spray; sea
Hurricane 12 Above 63 completely white with driving spray; visibility
seriously affected (16+).

* Wave height is representative of conditions well away from shore and in deep water when winds of that strength have persisted for an extended period of time. The wave height
figure does not give the maximum wave height nor does it take into account the effects of swell, air temperature or currents.

129



130

TC AIM

3.1

March 30, 2017

3.0 CANADIAN WEATHER INFORMATION

AviATION FoREcASTS AND CHARTS

Table 3.1—Aviation Forecasts and Charts

ITEM AND TYPE APPLICABLE

DESIGNATOR TIME ISSUED VALIDITY PERIODS LEVEL REMARKS

GFA Approximately 0000Z, 06007, 1200Z, | Below Graphically depicts forecast weather
30 min before the | 1800Z. Each new set of | 24 000 ft elements affecting flight at a specific
beginning of the | GFA charts replaces the time over a particular area.
forecast period preceding one.

TAF Approximately Forecasts are generally | Surface The TAF is the forecaster's best judgment
30 min before the | issued every 6 hr with (includes of the most probable weather conditions
beginning of the | validity periods up to clouds at levels | expected to occur at an aerodrome,
validity period a maximum of 30 hr. that can be together with their most probable time of

Issue and update seen from the | occurrence. It is designed to meet the pre-
periods may vary— surface) flight and in-flight requirements of flight
check the CFS. Next operations. TAFs are intended to relate to
issue time is stated at weather conditions for flight operations
the end of each TAF. within 5 NM of the centre of the runway
complex, depending on local terrain.

Amended Forecasts will be amended when significant changes in ceiling or visibility occur, or when freezing

Forecast precipitation begins, or is expected to occur, although it was not previously predicted.

SIGMET (WSCN, | A message issued by a MWO to advise pilots of the occurrence or expected occurrence of specified

WCCN, WVCN) weather phenomena, which may affect the safety of aircraft operations, and the development of those

phenomena in time and space.

Upper Level Wind 0330Z* 0500Z-0900Z 3000 ft Predicts upper winds and temperatures
and Temperature 0330Z* 0900Z-1800Z 6 000 ft in numerical form at standard levels for a
Forecast (FD) 0330Z* 1800Z-0500Z 9 000 ft given time period and location.

1530Z2** 1700Z-2100Z 12 000 ft

1530Z** 2100Z-0600Z 18 000 ft

1530Z2** 0600Z-1700Z

0200Z 0500Z-0900Z 24 000 ft Upper level wind and temperature

0200Z 0900Z-1800Z 30 000 ft forecasts are issued by WAFCs.

02007 1800Z-0500Z 34000 ft

1400Z 1700Z-2100Z 39 000 ft

1400Z 2100Z-0600Z 45 000 ft

1400Z 0600Z-1700Z 53 000 ft
Upper Level 12 hr before valid 0000Z FL 240 Depicts forecast wind and temperatures
Forecast Chart time 0600Z FL 340 for the chart level.
—PROG 12007 FL 390

1800Z FL 450

Significant 12 hr before valid 0000Z FL 100-FL 240 | Charts are for a specific flight level range.
Weather Forecast | time 06002 FL 250-FL 630 | They indicate surface positions of lows
Chart 1200Z and highs and any significant weather,
—PROG 18007 such as thunderstorms, turbulence and

mountain waves, applicable to the chart.

* Based on upper atmosphere observations taken at 000Z.

** Based on upper atmosphere observations taken at 1200Z.
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Table 3.2—Upper Level Wind and Temperature Forecasts Issued as FB

OBSERVATION TIME APPROXIMATE ISSUE TIME VALID TIME PERIOD OF USE

(uTC) (uTC) (uTC) (uTC)
0000 0320 0600 0200-0900
0000 0330 1200 0900-1800
0000 0330 0000 1800-0600
0600 0920 1200 0800-1500
0600 0930 1800 1500-0000
0600 0930 0600 0000-1200
1200 1520 1800 1400-2100
1200 1530 0000 2100-0600
1200 1530 1200 0600-1800
1800 2120 0000 2000-0300
1800 2130 0600 0300-1200
1800 2130 1800 1200-0000

3.2  AviatioN WEATHER REPORTS

Table 3.3—Aviation Weather Reports

ITEM AND TYPE

DESIGNATOR TIME OBSERVED REMARKS
METAR Every hour on the Describes actual weather at a specific location and at a specific
hour time as observed from the ground.

SPECIs are issued when required. METARs are not available 24 hr a
day at all aerodromes; see CFS for observation program schedule.

PIREP As reported Observations of actual conditions reported by pilots during flight.
(UAJUUA)

Volcanic Ash Report As required Describes in graphical format the current and expected ash cloud
(FV) dispersion and densities at various flight levels.
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3.3  WEATHER CHARTS

The international practice is to label the levels in upper level weather charts in hectopascals (hPa) rather than millibars (mb)
and this will be increasingly adopted in Canada. Note, however, that 1 mb equals 1 hPa.

Table 3.4—Weather Charts

ITEM AND TYPE

TIME OBSERVED TIME ISSUED

DESIGNATOR

REMARKS

observation

Surface Weather Chart 0000Z 2or3hr Analysis of mean sea level pressure pattern, surface
0600Z after location of fronts, surface precipitation and obstructions
12002 observation to vision based on reports. Surface pressure patterns can
18007 be considered as representative of the atmosphere up to
3 000 ft. Weather visible from the surface at any level is
included.
Upper Level Chart— 0000Z Over 3 hr Charts prepared for following levels:
ANAL 12002 after 850 hPa (1 500 m / 5 000 ft)

700 hPa (3 000 m / 10 000 ft)

500 hPa (5 500 m / 18 000 ft)

250 hPa (10 400 m [ 34 000 ft)

Charts show reported atmospheric conditions at the
pressure levels, such as wind speed and direction,
temperatures, and moisture content.

4.0 GRAPHIC AREA FORECASTS (GFA)

4.1  GENERAL

The graphic area forecast (GFA) consists of a series of temporally
adjusted weather charts, each depicting the most probable
meteorological conditions expected to occur at or below
24 000 ft over a given area at a specified time. The GFA is
primarily designed to meet general aviation and regional airline
requirements for pre-flight planning in Canada.

4.2 Issue AND VALID TIMES

Graphic area forecast (GFA) charts are issued four times
daily, approximately 30 min before the beginning of the
forecast period. The GFA is issued at approximately 2330,
0530, 1130 and 1730 UTC and is valid at 0000, 0600,
1200 and 1800 UTC respectively. Each issue of the GFA
consists of six charts: two charts valid at the beginning
of the forecast period; two charts valid six hours into the
forecast period; and the final two charts valid twelve hours
into the forecast period. Of the two charts valid at each
of the three forecast periods, one chart depicts clouds and
weather while the other chart depicts icing, turbulence and
freezing level. An instrument flight rules (IFR) outlook for
an additional 12-hr period is also included in the comments
box of the final clouds and weather chart.

4.3 CoveRAGE AREA

There are seven distinct graphic area forecast (GFA) areas,
covering the entire Canadian domestic airspace (CDA), over
which Canada is responsible for the provision of air traffic
control (ATC) services. The following map illustrates the
GFA coverage areas.

Figure 4.1—GFA Coverage Areas

i+
GFA DOMAINS

Environment Environnement
Canada Canada
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4.4 Units oF MEASURE

Speeds in the graphic area forecast (GFA) are expressed in
knots and heights in hundreds of feet. Horizontal visibility
is measured in statute miles and all times are stated in
Coordinated Universal Time. A nautical mile scale bar is
included to assist in determining approximate distances on the
chart. All heights are measured ASL unless otherwise noted.

4.5  ABBREVIATIONS AND SYMBOLS

Only standard meteorological abbreviations are used in
the graphic area forecast (GFA). Symbols used in the GFA
are consistent with those found on similar meteorological
products described in this document such as significant
weather prognostic charts (MET 12.0).

4.6 Lavour

Each graphic area forecast (GFA) chart is divided into four
parts: title box; legend box; comments box; and weather
information section.

Table 4.1—GFA Layout

Weather Title Box
Information Legend Box
Section Comments Box
4.7 Tire Box

The title box includes the chart name; the issuing office four-
letter identification; the name of the graphic area forecast (GFA)
region; the chart type; the date and time of issue; and the valid
date and time of the chart. The title box is found in the upper
right corner of the GFA.

In the following example, the title box indicates the GFA name
(GFACNS33) and that it is issued by Canadian Meteorological Centre
Network Operations in Montréal (CWAO). The GFA region for
the sample chart is ONTARIO—QUEBEC and the type of chart is
clouds and weather. The next section indicates the date and time the
GFA chart was issued, which was September 17, 2014, at 1130Z. The
last section states the valid date and time for the GFA chart which, in
this example, was September 18, 2014, at 0000Z.

Table 4.2—GFA Title Box

4.8 Lecenp Box

The legend box includes weather symbols that may be used in
the weather information part of the graphic area forecast (GFA)
chart. It also includes a nautical mile scale bar to facilitate the
determination of distances. Symbols used in the GFA are
consistent with those used in a significant weather prognostic
chart. In the following example, symbols for thunderstorm
(TS), ice pellets (PL), freezing rain (FZRA) and freezing
drizzle (FZDZ) are indicated in the legend box. These symbols
are depicted in red when shown in colour.

Figure 4.2—GFA Legend Box

LEGEND/LEGENDE
| < TS A PL
~O:FZRA  G~U:FZDZ

]

0 60 120 180 NM
(True at 60°N  Vrai 2 60°N)

4.9  ComMmeNTs Box

The comments box provides information that the weather
forecaster considers important (e.g. formation or dissipation
of fog, increasing or decreasing visibility). It is also used to
describe elements that are difficult to render pictorially or,
if added to the depiction, would cause the chart to become
cluttered (e.g. light icing). The standard phrases “HGTS ASL
UNLESS NOTED” and “CB TCU AND ACC IMPLY SIG
TURBC AND ICG. CB IMPLIES LLWS” are also included
in the comments box.

Figure 4.3—GFA Comments Box

COMMENTS/COMMENTAIRES
1. FG/BR DSIPTG AFT 14Z
2. CIGS BECMG SCT AFT 15Z

HGTS ASL UNLESS NOTED CB TCU AND ACC IMPLY SIG TURBC
AND ICG. CB IMPLIES LLWS

I *I Environment Canada

Environnement Canada

GFACN33 CWAO
REGION _
ONTARIO-QUEBEC

CLOUDS AND WEATHER NUAGES ET TEMPS

ISSUED AT
EMIS A
17/09/2014 1130Z

VLD

18/09/2014 00007

IFR OTLK
IFR CIGS/RA/BR S STLAWRC VLY. LCL IFR IN ONSHR/UPSLP

NWLY FLO OFF JMSBA AND HSNBA.
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In this example, the forecaster has added two comments. The
first indicates that the fog/mist will dissipate after 1400 UTC.
The second comment advises that ceilings will become
scattered after 1500 UTC.

The comments box of the 12-hr clouds and weather graphic
area forecast (GFA) chart also includes an instrument flight
rules (IFR) outlook for an additional 12-hr period in the
lower section of the box. The IFR outlook is always general
in nature, indicating the main areas where IFR weather is
expected, the cause for the IFR weather and any associated
weather hazards. In the example given, IFR conditions
caused by low ceilings (CIG), rain (RA) and mist (BR) south
of the St. Lawrence Valley are forecast. Also, local IFR
conditions are forecast because of an onshore (ONSHR) and
upslope (UPSLP) northwesterly flow of air from James Bay
(JAMSBA) and Hudson’s Bay (HSNBA).

For meteorological purposes, the IFR outlook is based on the
following.

411 Croups AND WEATHER CHART

Table 4.3—IFR Outlook Criteria

CATEGORY  CEILING VISIBILITY

IFR less than 1 000 ft AGL | and/or| less than 3 SM
between 1 000 ft and between
MVFR 3000 ft AGL andfor| 5 5 SN
VFR more than 3 000 ft AGL | and | more than 5 SM

In the event that no organized IFR conditions are expected
in the outlook period, NIL SIG WX is written in the
comment box. Only IFR conditions are included in the I[FR
outlook of the GFA. Marginal visual flight rules (MVFR)
conditions are defined in the table for reference only.

410 WEATHER INFORMATION

The weather information part of the chart depicts either a
forecast of the clouds and weather conditions or a forecast
of the icing, turbulence and freezing level conditions for a
specified time.

Figure 4.4(a)—Example of a GFA Clouds and Weather Chart
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The graphic area forecast (GFA) clouds and weather chart
provides a forecast of cloud layers and/or surface-based
phenomena, visibility, weather and obstructions to vision
at the valid time indicated. Lines joining points of equal
surface pressure (isobars) are depicted at 4-hPa intervals. In
addition, relevant synoptic features that are responsible for
the portrayed weather are also depicted, with an indication of
their speed and direction of movement at the valid time.

@

(b)

Synoptic features—The motion of synoptic features when
the speed of movement is forecast to be 5 kt or more will
be indicated by an arrow and a speed value. For speeds
less than 5 kt, the letters QS (quasi-stationary) are used.
A low-pressure centre moving eastward at 15 kt with an
associated cold front moving southeast at 10 kt would be
indicated as follows:

Figure 4.4(b)—Synoptic Features
L_’IEI
@

S

Clouds—The bases and tops of forecast clouds between
the surface and 24 000 ft ASL will be indicated on the
GFA clouds and weather chart. The tops of convective
clouds (i.e. TCU, ACC, CB) are indicated, even if they
extend above 24 000 ft ASL. Cirrus clouds are not
depicted on the chart. The cloud type will be indicated
if considered significant; however, convective clouds,
such as CU, TCU, ACC and CB, will always be stated if
forecast to be present.

A scalloped border, depicted in brown when shown
in colour, encloses organized areas of clouds
where the sky condition is either broken (BKN)
or overcast (OVC). An organized area of broken
cumulus clouds based at 2 000 ft ASL with tops at
8 000 ft ASL would be indicated as follows:

Figure 4.4(c)—Organized Area of Clouds
(scalloped border)

BKN CU 80

Where organized areas of clouds are not forecast and
visibility is expected to be greater than 6 SM, a scalloped
border is not used. In these areas, the sky condition is
stated using the terms SKC, FEW or SCT. In the following

©

@

©

example, unorganized scattered clouds are forecast based
at 3 000 ft ASL with tops at 5 000 ft ASL:

Figure 4.4(d)—Unorganized Area of
Clouds (no scalloped border)

50
SCT 30

When multiple cloud layers are forecast, the amount of
cloud at each layer is based on the amount of cloud at
that level, not on the summation amount. The bases and
tops of each layer are indicated. For instance, a scattered
layer of cumulus cloud based at 3 000 ft ASL with tops at
5000 ft ASL and a higher overcast layer of cloud based
at 10 000 ft ASL with tops at 13 000 ft ASL would be
indicated as follows:

Figure 4.4(e)—Multiple Cloud Layers

All heights are indicated in hundreds of feet above sea
level (2 means 200 ft, 45 means 4 500 ft, etc.) unless
otherwise specified. Above ground level heights are
indicated by the abbreviations CIG and AGL (e.g. CIGS
5-10 AGL). A note to this effect is included in the
comments box in the lower right hand corner of the chart.

Surface-based layers—The vertical visibility into
surface-based layers is measured in hundreds of
feet AGL. Local obscured ceilings with a vertical
visibility of between 300 and 500 ft AGL would be
indicated as follows:

LCL CIGS 3-5 AGL

Visibility—The forecast visibility is measured in statute
miles. When the visibility is expected to be greater than
6 SM, it is indicated as P6SM. A forecast visibility that
is expected to vary between 2 and 4 SM with light rain
showers would be indicated as:

2-4SM -SHRA
Weather and obstructions to vision—Forecast weather
is always included immediately after visibility.

Obstructions to vision are only mentioned when visibility
is forecast to be 6 SM or less (e.g. 2-4SM —R A BR). Only
standard abbreviations are used to describe weather and
obstructions to vision. Areas of showery or intermittent
precipitation are shown as hatched areas enclosed by
a dashed green line when colour is used. Areas of
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continuous precipitation are shown as stippled areas
enclosed by a solid green line when colour is used. Areas
of obstruction to vision not associated with precipitation,
where visibility is 6 SM or less, are enclosed by a dashed
orange line when colour is used. Areas of freezing
precipitation are depicted in red and enclosed by a solid

®

Isobars—These lines joining points of equal mean
sea level pressure are depicted on the GFA clouds and
weather chart. Isobars are drawn at 4-hPa intervals from
a reference value of 1 000 hPa.

Figure 4.4(g)—Isobars

red line when colour is used.

Figure 4.4(f)—Weather and Obstructions to Vision

1004

“.’.".".2-SM -RA BR

996

‘é%//%///////%'

1000

(g) Surface winds—The speed and direction of forecast
surface winds with a sustained speed of at least 20 kt
are indicated by wind barbs and an associated wind-
speed value. When accompanied by strong gusts,
mean sustained winds of less than 20 kt may also be
included, at the forecaster’s discretion, if moderate
mechanical turbulence is expected to occur as a
result of the wind gusts. Wind gusts are indicated
by the letter “G,” followed by the peak gust speed in
knots. In the following example, the surface wind is
forecast to be from the west (270° true) with a speed of
25 kt and a peak gust speed of 35 kt.

Non-showery /
Continuous Precipitation

4-SM HZ

Obstruction to Vision

Freezing Precipitation

Weather and obstructions to vision in the GFA may
include spatial qualifiers, which describe the coverage of
the depicted meteorological phenomena.

Figure 4.4(h)—Surface Winds

G35

Convective clouds and showers:

Table 4.4—Convective Clouds and Showers

Abbreviation Description Spatial Coverage
ISOLD Isolated 250% or less
OCNL Occasional 26-50%

FRQ Frequent Greater than 50%

Non-convective clouds and precipitation, low stratus
ceilings, precipitation ceilings, icing, turbulence, and
restrictions to visibility:

Table 4.5—Non Convective Clouds and Precipitation

Abbreviation Description Spatial Coverage
LCL Local 250% or less
PTCHY Patchy 26-50%
XTNSV Extensive Greater than 50%
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412 IciNg, TurBULENCE AND FReezING LEVeL CHART

Figure 4.5(a)—Example of a GFA Icing Turbulence and Freezing Level Chart

GFACN33 CWAQ

REGIOM
ONTARIO - QUEBEC

ICG TURB & FZLVL

ISUED AT 20/12/2002 11252
YLD 21/12/2002 0000Z
LEGEMD/LEGENDE

W SEV ICG _ff\t SEY TURB

S

0 60 120 180NM
{True al BO°M  Yral 4 50°N)

COMMENTS/COMMENTA | RES

HETS ASL UNLESS NOTED
CE TCU AND ACC IMPLY
SIG TURB AND ICG.
CB _IMPLIES LLWS.

.* ENV IROCNMENT  CANADA
ENV IRONNEMENT CANADA

The graphic area forecast (GFA) icing, turbulence and freezing
level chart depicts forecast areas of icing and turbulence as
well as the expected freezing level at a specific time. Included
on the chart are the type, intensity, bases and tops of each
icing and turbulence area. Surface synoptic features such as
fronts and pressure centres are also shown. This chart is to
be used in conjunction with the associated GFA clouds and
weather chart issued for the same period of validity.

(a) Icing—Depicted in blue when shown in colour and
indicated whenever moderate or severe icing is forecast
for the coverage area. The bases and tops of each icing
layer, measured in hundreds of feet above mean sea
level, as well as the type of icing (e.g. “RIME”, “MXD”
[mixed], “CLR” [clear]) will be indicated. Areas of light
icing are described in the comments box. An area of
moderate mixed icing based at 2 000 ft ASL with a top of
13 000 ft ASL would be indicated as follows:
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If icing is expected to be present during only part of
the forecast period covered by the chart, the time of
occurrence of the icing is indicated in the comments box.

Areas of severe icing are indicated with a denser stippling.
The following is an example of an area of severe icing
contained within an area of moderate icing:

Figure 4.5(c)—Severe Icing

Turbulence—Depicted in red when shown in colour and
indicated whenever moderate or severe turbulence is
forecast for the coverage area. The base and top of each
turbulence layer is measured in hundreds of feet above
sea level except for surface-based turbulence, which is
measured in feet above ground level. An abbreviation
indicating the cause of the turbulence will be included.
Turbulence due to mechanical turbulence, low level wind
shear, lee/mountain waves, a significant low level jet
or in clear air will be indicated as MECH, LLWS, LEE
WV, LLJ or CAT, respectively. The following example
indicates an area of moderate clear air turbulence (CAT)
based at 18 000 ft ASL with a top at 26 000 ft ASL.

Figure 4.5(d)—Turbulence

Severe turbulence is depicted with a higher density of
hatching. The following example shows an area of severe
turbulence surrounded by a larger area of moderate
turbulence:

Figure 4.5(e)—Severe and Moderate Turbulence

©

@

When separate areas of turbulence are occurring at
different altitudes, the lower level is shown with hatching
that slants upward to the right, while the higher level is
depicted with hatching that slants downward to the right,
as indicated below:

Figure 4.5(f)—Areas of Turbulence at
Different Altitudes

Freezing level—Freezing level contours are indicated on
a GFA by dashed lines. The height of the freezing level
is indicated to the nearest multiple of 2 500 ft using the
standard heights in hundreds of feet above sea level
(e.g. SFC, 25, 50,75, 100, meaning surface, 2 500, 5 000, 7 500,
10 000). When more than one freezing level is forecast, only
the lowest level needs to be indicated, unless meteorological
conditions are expected to be relevant to aviation safety (e.g.
freezing precipitation aloft). An above freezing layer (AFL) is
indicated by a closed area as shown below:

Figure 4.5(g)—Freezing Level
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Temporal changes in the freezing level, when significant,
are indicated in the comments box of the chart, as in the
following example:

FZLVL 20 LWRG TO SFC AFT 03Z

Low level jet (LLJ)—Included on the GFA icing,
turbulence and freezing level chart when it is expected
to have a peak core speed of 50 kt or more. It may be
included at speeds between 35 and 45 kt when significant
associated turbulence or shear is expected. An LLJ is
depicted as follows, with the wind being in the direction
of the arrow and the speed shown being the maximum
expected wind speed:

Figure 4.5(h)—LLJ
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In general, LLJs are not included if they are above
6 000 ft ASL, except as required over higher terrain. The

When reissued, the correction code “CCA” is added to the
first line of the title box to indicate the first correction, “CCB”

height of the jet is not indicated. In many cases, there may  for the second, “CCC” for the third, etc.

be associated turbulence, as shown in the example below:

Figure 4.5(i)—LLJ and Turbulence

LLJ

40 AGL
SFC

LLJ

4.13 GraprHic Area Forecast (GFA)
AMENDMENTS

Once issued, a significant meteorological
information (SIGMET) or AIRMET message automatically
amends the current and relevant graphic area forecast (GFA).
The remark (RMK) found in the national version of those
messages indicates the GFA region(s) to which the SIGMET
or AIRMET applies.

4.14 GraprHic ARrea Forecast (GFA)
CORRECTIONS

A correction to a graphic area forecast (GFA) is issued for the
following events:

(@) The occurrence of any unforecast weather phenomena
that do not require an AIRMET (i.e. they are below the
AIRMET criteria threshold) or any other unforecast
weather phenomena that, according to the forecaster,
should be depicted in the GFA.

(b) Forecast weather phenomena in the GFA fail to occur,
in which case the weather phenomena that are no longer
occurring or no longer expected to occur are removed.

(c) Asignificant error was made in a GFA chart. A significant
error is one which, if uncorrected, would result in an
erroneous interpretation of the GFA and create a potential
hazard to aviation.

For detailed guidance on GFA correction, refer to Appendix C
of the Manual of Standards and Procedures for Aviation
Weather Forecasts (MANAIR). Information about the
nature of the correction made to the chart is included in the
comments box.

Table 4.6—Example of Corrected GFA

GFACN33 CWAO CCA

REGION
ONTARIO-QUEBEC

CLOUDS AND WEATHER
NUAGES ET TEMPS

ISSUED AT
EMIS A
17/09/2014 1211Z

VLD

17/09/2014 12007

5.2

5.0 AIRMETs

5.1

An information message issued by a meteorological watch
office (MWO) to advise pilots of the occurrence or expected
occurrence of weather phenomena, which may affect the
safety of aircraft operations and which were not already
included in the graphic area forecast (GFA). The message
shall describe potentially hazardous weather conditions up to
and including 24 000 ft (FL 240).

DEerINITION

Issuance CRITERIA

AIRMETs: are issued when the following criteria occur or are
expected to occur and were not forecast in the graphic area
forecast (GFA) and a significant meteorological information
(SIGMET) message is not warranted. The abbreviations
shown in all capitals will be used as described below.

(@ Surface wind speed: Widespread mean surface wind speed

above 30 kt is indicated by SFC WND SPD (along with
details of the wind speed or wind speed range and units).

(b) Surface visibility and/or cloud:

(1) Widespread areas affected by reduced visibility
of less than 3 SM (5 000 m), including weather
phenomena causing reduced visibility indicated
by SFC VIS (along with details of the visibility
or visibility range and the weather phenomena or
combinations thereof);

(i) Widespread areas of broken or overcast cloud with
height of base less than 1 000 ft (300 m) AGL
indicated by BKN CLD or OVC CLD (along with
details of the height or height range of the base, top
and units).
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(¢) Thunderstorms and/or towering cumulus:
(i) Isolated thunderstorms (ISOLD TS);
(i1) Occasional thunderstorms (OCNL TS);
(ii1) Isolated thunderstorm with hail (ISOLD TSGR);
(iv) Occasional thunderstorms with hail (OCNL TSGR);
(v) Isolated towering cumulus (ISOLD TCU);
(vi) Occasional towering cumulus (OCNL TCU);
(vii) Frequent towering cumulus (FRQ TCU);

(viil)Occasional  towering cumulus and isolated
thunderstorms (OCNL TCU ISOLD TS);
(ix) Frequent towering cumulus and isolated

thunderstorms (FRQ TCU ISOLD TY);

(x) Occasional towering cumulus and isolated thunder-
storms with hail (OCNL TCU ISOLD TS GR);

(xi) Frequent towering cumulus and isolated
thunderstorms with hail (FRQ TCU ISOLD TSGR).

(d) Turbulence—moderate turbulence (except for turbulence
in convective clouds) (MDT TURB).

(e) Icing—moderate icing (except for icing in convective
clouds) (MDT ICG).

(f) Mountain wave—moderate mountain wave (MDT MTW).

An AIRMET will be issued for only one of these criteria at
any time. If more than one criterion occurs then more than
one AIRMET will be issued.

An isolated (ISOLD) phenomenon consists of individual
features which affect, or are forecast to affect, an area with
a maximum spatial coverage of 25% or less of the area
concerned (at a fixed time or during the period of validity).

An occasional (OCNL) phenomenon consists of well separated
features which affect, or are forecast to affect, an area with
a maximum spatial coverage of 26% to 50% of the area
concerned (at a fixed time or during the period of validity).

Frequent (FRQ) coverage indicates an area of towering
cumulus (TCU) within which there is little or no separation
between adjacent clouds and with a maximum spatial
coverage greater than 50% of the area affected, or forecast to
be affected, by the phenomenon (at a fixed time or during the
period of validity).

5.3  CoorbINATE PoInTs

The International Civil Aviation Organization (ICAO)
AIRMET message describes a coordinate point using only
latitude and longitude.

The national AIRMET message describes a coordinate
point using latitude and longitude. In addition, an equivalent
description is given in terms of direction and distance from an
aviation reference site.

There are two exceptions to this rule for the national AIRMET:

(@ Any coordinate point located within Gander Oceanic
flight information region (FIR) will be described in
latitude and longitude only.

(b) Any coordinate point north of N72°00” will be described

with respect to an aviation reference site only if it is within

a 90-NM radius of that site. Otherwise, the coordinate

point will be represented in latitude and longitude only.

This is due to the sparse number of aviation reference

sites in northern Canada.

The usable reference points are a subset of aerodromes listed
in the Canada Flight Supplement (CFS). A complete list is
included in the Manual of Standards and Procedures for
Aviation Weather Forecasts (MANAIR).

5.4  RuULES FOR THE USE OF LETTERS

All eight flight information regions (FIRs) share 25 letters of
the alphabet (T is used only for tests).

The letter used cannot currently be in service in any other
FIR and has to have been retired for a minimum of 24 hr.
Otherwise the next letter is used. In addition, the same letter
cannot be used for widely separated occurrences of the same
phenomenon, even within a single FIR.

The letter Z will wrap back to A if necessary.

If all letters are unavailable, the letter that has had the longest
retirement will be re-used.

The letter attributed to a bulletin will not change during its
lifespan (updates and cancellation).

AIRMET messages do not share the same alphabet with WS
(SIGMET). The letter A may be used simultaneously in both
a WS (or WC or WV) and a WA.

5.5 RuLes For THE UsSe oF NUMBERS

() Numbering of an event (as defined by the unique use of
a letter in a flight information region (FIR) begins at 1
(i.e. B1).

(b) The number is incremented by 1 when updating a

message, including cancellation.

(c) The sequence number shall correspond with the number
of messages issued for an event within a FIR since 0000Z
on the day concerned.

(d) The numbering is thus reset at 0000Z (messages are not
updated at 0000Z for the sole purpose of resetting the
number).
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5.6 VaubiTY

The period of validity of an AIRMET is 4 hr and it may be
issued up to 4 hr prior to the start of the validity period (i.e.
expected time of occurrence of the phenomenon).

In the case of an AIRMET for an ongoing phenomenon, the
date/time group indicating the start of the AIRMET period
will be rounded back to 5 min from the filing time (date/time
group in the World Meteorological Organization (WMO)
heading).

In the case of an AIRMET for an expected phenomenon (forecast
event), the beginning of the validity period will be the time of the
expected commencement (occurrence) of the phenomenon.

An AIRMET for an expected phenomenon (forecast event) is
issued only for the first appearance of that event in Canadian
airspace (e.g. moving in from the USA or onset inside a
Canadian flight information region (FIR). A phenomenon
moving from one Canadian FIR to another is treated as an
ongoing phenomenon. No forecast event AIRMET messages
would be sent for the second FIR.

5.7  LocaTiON oF THE PHENOMENON

The location of the phenomenon is depicted as an area using
coordinate points. The description always begins with the
abbreviation WTN (within) and the area can be described as
a circle, a line or a polygon. Distances are in nautical miles
and direction is to one of the eight points of compass (octants).

5.71 Circle

Example:
ICAO
WTN 45 NM OF N4643 W07345

National
WTN 45 NM OF /N4643 W07345/75 N CYUL

Plain language explanation of the national format: Within
45 NM of a point, with specified latitude and longitude, that is
75 NM north of Montréal/Pierre Elliott Trudeau International
Airport.
5.7.2 Line
Example:
ICAO

WTN 45 NM OF LINE N4459 W07304 - N4855 W07253 -
N5256 W06904

National
WTN 45 NM OF LINE /N4459 W07304/45 SE CYUL - /N4855
W07253/30 NW CYRJ - /[N5256 W06904/75 W CYWK

Plain language explanation of the national format: Within
45 NM of a line from a point 45 NM southeast of Montréal/
Pierre Elliott Trudeau International Airport to a point 30 NM
northwest of Roberval Airport, followed by a point 75 NM
west of Wabush Airport with the latitude and longitude of
each point being specified.

5.7.3 Polygon

Example:
ICAO

WTN N4502 W07345 - N4907
WO07331 - N5345 W06943 - N5256
WO06758 - N4848 W07149 - N4508
W07206 - N4502 W07345

National

WTN /N4502 W07345/25 SW CYUL -/N4907 W07331/60 SE
CYMT - /[N5345

W06943/150 E CYAH - [N5256 W06758/45 W CYWK - /
N4848 W07149/25 NE CYRJ - /[N4508 W07206/25 SW
CYSC - /N4502 W07345/25 SW CYUL

Plain language explanation of the national format: Within
an area bounded by points that are 25 NM southwest of
Montréal/Pierre  Elliott Trudeau International Airport;
60 NM southeast of Chibougamau/Chapais Airport; 150 NM
east of La Grande-4 Airport; 45 NM west of Wabush Airport;
25 NM northeast of Roberval Airport and 25 NM southwest
of Sherbrooke, then back to a point 25 NM southwest of
Montréal/Pierre Elliott Trudeau International Airport. The
latitude and longitude of each point being specified.

NOTE:
The polygon must be closed. The last coordinate is a repeat
of the first one.

5.8  FuLIGHT LeveL AND EXTENT
The location and extent of the phenomenon in the vertical is
given by one or more of the following:

(@ Reporting a layer (FL<nnn/nnn>), where the lower level
is reported first; this is used particularly in reporting
turbulence and icing.

(b) Reporting a layer with reference to one FL and the
surface (SFC).

(c) Reporting the level of the tops of the thunderstorm (TS)
and/or towering cumulus (TCU) clouds using the
abbreviation TOP.
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5.9 MoveMENT orR ExPEcTED MOVEMENT

Direction of movement is given with reference to one of the
16 points of compass (radials). Speed is given in knots. The
abbreviation QS (quasi stationary) is used if no significant
movement is expected.

5.10 CHANGE IN INTENSITY

The expected evolution of a phenomenon’s intensity is
indicated by one of the following abbreviations:

(@ INTSFYG—intensifying;
(b) WKNG—weakening;

(¢) NC—no change.

5.11 REeMARK

The remark (RMK) is found only in the national AIRMET
message. It begins on a new line. The purpose is to allow
additional information of national interest to be conveyed in
the AIRMET message. Items listed in the remark line will be
separated by a forward slash (/).The remark always includes
the graphic area forecast (GFA) region(s) to which the
AIRMET applies (see Example 1 in MET 5.16). The remark
may also include:

(@ Cross-references to AIRMET messages when a
phenomenon straddles one or several flight information
region (FIR) boundaries (see Example 1 in MET 5.16).

(b) For a phenomenon that has moved out of a flight
information region (FIR), the cancelled AIRMET
message will refer to the continuing AIRMET message
in neighbouring FIR(s) within Canada’s area of
responsibility.

5.15 AIRMET IpeNTIFIERS

5.12 Urppatep AIRMET

An updated AIRMET, when issued, automatically replaces
the previous AIRMET in the same series (i.e. the previous
AIRMET with the same letter). An AIRMET must be updated
every 4 hr (from date/time group in the World Meteorological
Organization (WMO) heading).

However, a forecaster may update an AIRMET at any time if
it is considered necessary.

5.13 CANCELLATION

An AIRMET must be cancelled when, during its validity
period:

(@ the phenomenon for which the AIRMET had been issued
is no longer occurring or no longer expected to occur
(forecast AIRMET);

(b) the phenomenon for which the AIRMET had been
issued strengthens such that significant meteorological
information (SIGMET) is now required; or

(c) the new issue of the graphic area forecast (GFA) has been
transmitted and now includes the phenomenon.

An AIRMET does not cancel itself automatically at the
end of its validity period. A cancellation AIRMET with the
abbreviation CNCL must be issued.

5.14 Test AIRMET

There may be occasions when test AIRMET messages are
transmitted by the meteorological watch office (MWO). The
test AIRMET messages will be identifiable by the letter T in
the alphanumeric sequence (see MET 5.4). Additionally, the
statement “THIS IS A TEST” will be added at the beginning
and end of the message.

Table 5.1—AIRMET Identifiers

INDICATOR FIR NAME ICAO NATIONAL

CZVR VANCOUVER WACNO1 CWAO WACN21 CWAO
CZEG EDMONTON WACNO02 CWAOQ WACN22 CWAO
CZWG WINNIPEG WACNO3 CWAO WACN23 CWAO
CzZYZ TORONTO WACNO4 CWAO WACN24 CWAO
CZuL MONTREAL WACNO5 CWAQ WACN25 CWAO
CzaMm MONCTON WACNO6 CWAO WACN26 CWAO
CzQX GANDER DOMESTIC WACNO7 CWAO WACN27 CWAO
CzQX GANDER OCEANIC WANTOT CWAO WANT21 CWAO
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5.16 AIRMET ExampLES

Example 1:

At 1305Z a pilot weather report (PIREP) from a Beechcraft
1900 (B190) indicated moderate turbulence. This was not
forecast in GFACN32, leading the forecaster to issue the
following AIRMET messages.

ICAO
WACNO2 CWAO 251315
CZEG AIRMET H1 VALID 231315/231715 CWEG-

CZEG EDMONTON FIR MDT TURB OBS AT 1305Z WTN 45 NM
OF LINE

N6228 W11427 - N6441 W10840 - N6453 W09605
FL190/340 MOV NE 10KT NC=

National
WACN22 CWAO 251315
CZEG AIRMET H1 VALID 231315/231715 CWEG-

CZEG EDMONTON FIR MDT TURB OBS AT 1305Z WTN 45 NM
OF LINE

[N6228 W11427/CYZF - [N6441 W10840/45 W CYOA - /
N6453 W09605/30 W CYBK

FL190/340 MOV NE 10KT NC
RMK GFACN32=

Example 2:

Freezing drizzle (FZDZ) was observed at 0700Z at Churchill
(CYYQ), Man. Icing was not forecast in GFACN32, leading
the forecaster to issue the following AIRMET messages.

ICAO
WACNO3 CWAO 250725
CZWG AIRMET A1 VALID 250725/251125 CWEG-

CZWG WINNIPEG FIR MDT ICG OBS AT 0700Z WTN 45NM OF
LINE

N5955 W09403 - N5845 W09404 - N5646 W08903 SFC/
FLO20 QS NC=

National
WACN23 CWAO 250725
CZWG AIRMET A1 VALID 250725/251125 CWEG-

CZWG WINNIPEG FIR MDT ICG OBS AT 0700Z WTN 45NM OF
LINE

/N5955 W09403/75 S CYEK - /N5845 W09404/CYYQ - /
N5646 W08903/60 NW CYER

SFC/FL020 QS NC
RMK GFACN32=

Example 3:
Unforecast convective activity (CB) in the GFACN3I area
required the issuance of the following AIRMET messages.

ICAO
WACNO1 CWAO 301925
CZVR AIRMET U1 VALID 301925/302325 CWEG-

CZVR VANCOUVER FIR ISOLD TS OBS WTN N5138 W12321 -
N4903 W11759 - N4900 W11546 - N5000 W11546 - N5123
W11811 - N5138 W12321 TOP FL240 QS WKNG=

National
WACN21 CWAO 301925
CZVR AIRMET U1 VALID 301925/302325 CWEG-

CZVR VANCOUVER FIR ISOLD TS OBS WTN /N5138
W12321/45 SE CYPU - /[N4903

W11759/20 SW CYCG - /N4900 W11546/30 S CYXC - /N5000
W11546/25 N CYXC -

/N5123 W11811/25 N CYRV - /N5138 W12321/45 SE CYPU
TOP FL240 QS WKNG

RMK GFACN31=

Example 4:

Satellite pictures and surface observations indicate an area of
stratus and fog along the Quebec Lower North Shore was not
well represented in GFACN34 and required the issuance of
AIRMET messages.

ICAO
WACNO5 CWAO 301925
CZUL AIRMET J1 VALID 301925/302325 CWEG-

CZUL MONTREAL FIR SFC VIS 1/4-1SM FG/BR - OVC CLD
100-500/1200FT

OBS WTN N5013 W06536 - N5011 W06046 - N4906 W06148
- N4932 W06444 -N5013 W06536 QS NC=

National
WACN25 CWAO 301925
CZUL AIRMET J1 VALID 301925/302325 CWEG-

CZUL MONTREAL FIR SFC VIS 1/4-1SM FG/BR - OVC CLD
100-500/1200FT

OBS WTN /N5013 W06536/25 E CYZV - [N5011 W06046/45
E CYNA - /N4906

W06148/60 SE CYNA - /[N4932 W06444/25 SW CYPN - /
N5013 W06536/25 E CYZV QS NC

RMK GFACN34=

143



144

TC AIM

March 30, 2017

6.0 SIGNIFICANT METEOROLOGICAL

INFORMATION (SIGMET)

6.1  DEerNITION

Information message issued by a meteorological watch
office (MWO) to advise pilots of the occurrence or expected
occurrence of specified weather phenomena, which may
affect the safety of aircraft operations, and the development
of those phenomena in time and space.

6.2  Issuance CRITERIA

Significant meteorological information (SIGMET) is issued
in response to the following criteria (the abbreviations are
shown in all capital letters):

(@ Thunderstorms:
(1)  Frequent (FRQ TS);

(i)  Frequent with hail (FRQ TSGR);

(i)  Frequent with hail and possible tornado/waterspout
(FRQ TSGR PSBL +FC);

(iv)  Frequent with hail and tornado/waterspout (FRQ
TSGR +FC);

(v)  Squall line (SQLN TS);

(vi)  Squall line with hail (SQLN TSGR);

(vil) Squall line with possible tornado/waterspout
(SQLN TSGR PSBL +FC);

(viii) Squall line with tornado/waterspout (SQLN TSGR
+FC);

(b)

(c¢) Severe icing (SEV ICG);

Severe turbulence (SEV TURB);

@

() Severe mountain wave (SEV MTW);

Severe icing due to freezing rain (SEV ICG [FZRA));

(f) Low level wind shear (LLWS);
(2
(h)

(1) Radioactive cloud (RDOACT CLD);

Heavy dust storm (HVY DS);

Heavy sandstorm (HVY SS);

(j) Volcanic ash (VA);

(k) Tropical cyclone (TC).

NOTES:
1. A squall line is defined as thunderstorms along a line with
little or no space between the individual clouds.

2. Severe (SEV) turbulence (TURB) refers only to:

(@) low level turbulence associated with strong surface
winds;

(b) rotor streaming;

(c) turbulence whether in cloud or not in cloud (i.e. CAT)
near jet streams.

3. TS implies severe icing and turbulence; therefore separate
SIGMET for these phenomenon are not issued in connection
with convective clouds.

4. SIGMET will only be issued for one of these criteria at any
time. If more than one criterion occurs then more than one
SIGMET will be issued.

5. Frequent (FRQ) coverage indicates an area of thunderstorms
within which there is little or no separation between
adjacent thunderstorms and with a maximum spatial
coverage greater than 50% of the area affected or forecast
to be affected by the phenomenon (at a fixed time or during
the period of validity).

6.3  CoorbINATE PoinTs

The International Civil Aviation Organization (ICAO)
significant meteorological information (SIGMET) message
describes a coordinate point using latitude and longitude only.

The national SIGMET message describes a coordinate
point using latitude and longitude. However, in addition, an
equivalent description is also given in terms of direction and
distance from an aviation reference site.

There are two exceptions to the rule for the national SIGMET:

(@ Any coordinate point located within Gander Oceanic
flight information region (FIR) will be described in
latitude and longitude only.

(b) Any coordinate point north of N72°00" will be described

with respect to an aviation reference site only if it is within

a 90-NM radius of that site. Otherwise, the coordinate

point will be represented in latitude and longitude only.

This is due to the sparse number of aviation reference

sites in northern Canada.

The usable reference sites are a subset of aerodromes listed
in the Canada Flight Supplement (CFS) and the closest
aerodrome(s) to the area of the phenomenon are used. A
complete list is included in the Manual of Standards and
Procedures for Aviation Weather Forecasts (MANAIR).

6.4 RuLEs For THE USE oF LETTERS

All 8 flight information regions (FIRs) share 25 letters of the
alphabet (T is used only for tests).
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The letter used cannot currently be in service in any other
FIR and has to have been retired for a minimum of 24 hr.
Otherwise the next letter is used. In addition, the same letter
cannot be used for widely separated occurrences of the same
phenomenon, even within a single FIR.

The letter Z will wrap back to A if necessary.

If all letters are unavailable, the letter that has had the longest
retirement will be re-used.

The letter attributed to a bulletin will not change during its
lifespan (updates and cancellation).

Significant meteorological information (SIGMET) messages do
not share the alphabet with WA (AIRMET). The letter A may
be used simultaneously in both a WS (or WC or WV) and a WA.

6.5 RuLEs For THE USe oF NUMBERS

(@ Numbering of an event (as defined by the unique use of a
letter in a flight information region [FIR]) begins at 1 (i.e. B).

(b) Number incremented by 1 when updating a message,
including cancellation.

(c) The sequence number shall correspond with the number
of messages issued for an event within a FIR since 0000Z
on the day concerned.

(d) The numbering is thus reset at 0000Z (messages are not
updated at 0000Z for the sole purpose of resetting the
number).

6.6 VALDITY

The period of validity of a WS SIGMET is 4 hr and it may be
issuedup to4 hrprior to the commencement of the phenomenon
in the corresponding flight information region (FIR). There is
an exception for volcanic ash and tropical storm SIGMETs
which are valid for 6 hr and may be issued up to 12 hr before
they enter the corresponding FIR.

In the case of a SIGMET for an ongoing phenomenon,
the date/time group indicating the start of the SIGMET
period will be rounded back to 5 min from the filing
time (date/time group in the World Meteorological
Organization [WMO] heading).

In the case of a SIGMET for an expected phenomenon
(forecast event), the beginning of the validity period will be
the time of the expected commencement (occurrence) of the
phenomenon.

Any SIGMET for an expected phenomenon (forecast
event) is issued only for the first appearance of an event
in Canadian airspace (e.g. moving in from the U.S. or
onset inside a Canadian FIR). A phenomenon moving
from one Canadian FIR to another is treated as an ongoing
phenomenon. No forecast event SIGMET messages would
be sent for the second FIR.

6.7 LocATiON OF THE PHENOMENON

The location of the phenomenon is depicted as an area using
coordinate points. The description always begins with the
abbreviation WTN (within) and the area can be described as a
circle, a line or a polygon. Distances are in nautical miles and
direction is to one of the eight points of compass (octants).
For plain language explanations of circle, line and polygon
descriptions in the national format, see MET 5.7.

6.7.1 Circle

Example:
ICAO

WTN 45 NM OF N4643 W07345

National
WTN 45 NM OF /N4643 W07345/75 N CYUL

6.7.2 Line

Example:

ICAO

WTN 45 NM OF LINE N4459 W07304- N4855 W07253 -
N5256 W06904

National

WTN 45 NM OF LINE /N4459 W07304/45 SE CYUL - /N4855
W07253/30 NW CYRJ -/N5256 W06904/75 W CYWK

6.7.3 Polygon

Example:
ICAO

WTN N4502 W07345 - N4907
WO07331 - N5345 W06943 - N5256
WO06758 - N4848 W07149 - N4508
W07206 - N4502 W07345

National

WTN /N4502 W07345/25 SW CYUL -/N4907 W07331/60 SE
CYMT - /[N5345

W06943/150 E CYAH - [N5256 W06758/45 W CYWK - /
N4848 W07149/25 NE CYRJ - [N4508
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W07206/25 SW CYSC - [N4502 W07345/25 SW CYUL

NOTE:
Tropical cyclone and volcanic ash SIGMETs also describe the
affected location at the end of the forecast period.

6.8  FLGHT LeveL AND EXTENT
The location and extent of the phenomenon in the vertical is
given by one or more of the following:

(@ Reporting a layer—FL<nnn/nnn>—where the lower
level is reported first; this is used particularly in reporting
turbulence and icing.

(b) Reporting a layer with reference to one FL and the
surface (SFC).

(c) Reporting the level of the tops of the thunderstorms (TS)
using the abbreviation TOP.

6.9 MoveMENT orR ExPecTED MOVEMENT

Direction of movement is given with reference to one of the
16 points of compass (radials). Speed is given in knots. The
abbreviation QS (quasi stationary) is used if no significant
movement is expected.

6.10 CHANGE IN INTENSITY

The expected evolution of a phenomenon’s intensity is
indicated by one of the following abbreviations:

(@ INTSFYG—intensifying;
(b) WKNG—weakening;

(¢) NC—no change.

6.11  Remark

The remark (RMK) is found only in the national significant
meteorological information (SIGMET) message. It begins on
a new line. The purpose is to allow additional information
of national interest to be conveyed in the SIGMET message.
Items listed in the remark line will be separated by a
forward slash (/). The remark always includes the graphic
area forecast (GFA) region(s) to which the SIGMET message
applies (see Example la and 1b in MET 6.16). The remark
may also include:

(@) Cross-references to SIGMET messages when a
phenomenon straddles one or several flight information
region (FIR) boundaries (see Example la and 1b in
MET 6.16).

(b) For a phenomenon that has moved out of a FIR,

the cancelled SIGMET message will refer to the

continuing SIGMET message in neighbouring FIR(s)

within Canada’s area of responsibility (see Example 2

in MET 6.16).

6.12 UppaTeD SiGNIFICANT METEOROLOGICAL
INFormATION (SIGMET)

Anupdated significant meteorological information (SIGMET)
message, when issued, automatically replaces the previous
SIGMET in the same series (i.e. the previous SIGMET with
the same letter).

A WS SIGMET must be updated every 4 hr (from date/time
group in the World Meteorological Organization (WMO)
heading).

A WV and a WC SIGMET must be updated every 6 hr (from
date/time group in the WMO heading).

However, a forecaster may update a SIGMET at any time if it
is considered necessary.

6.13 CANCELLATION

If, during the validity period of a significant meteorological
information (SIGMET) message, the phenomenon for which
the SIGMET had been issued is no longer occurring or no
longer expected to occur, this SIGMET should be cancelled
by the issuing meteorological watch office (MWO). A
cancellation SIGMET will be issued and will include the
abbreviation CNCL.

6.14 Test SiGNIFICANT METEOROLOGICAL
INFORMATION (SIGMET) MEssAce

There may be occasions when test significant meteorological
information (SIGMET) messages are transmitted by the
meteorological watch office (MWO). The test SIGMET
messages will be identifiable by the letter T in the alphanumeric
sequence. Additionally, the statement “THIS IS A TEST”
will be added at the beginning and end of the message.
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Table 6.1-SIGMET Message Identifiers
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INDICATOR FIR NAME TYPE ICAO NATIONAL
CZVR VANCOUVER SIGMET WSCNO1 CWAO WSCN21 CWAO
SIGMET (TC) WCCNOT CWAO WCCN21 CWAO
SIGMET(VA) WVCNOT CWAO WVCN21 CWAO
CZEG FDMONTON SIGMET WSCNO2 CWAO WSCN22 CWAQ
SIGMET (TC) WCCNO2 CWAO WCCN22 CWAO
SIGMET(VA) WVCNO2 CWAO WVCN22 CWAO
CZWG WINNIPEG SIGMET WSCNO3 CWAO WSCN23 CWAQ
SIGMET (TC) WCCNO3 CWAO WCCN23 CWAO
SIGMET(VA) WVCNO3 CWA WVCN23 CWAO
C7YZ TORONTO SIGMET WSCNO4 CWAO WSCN24 CWAO
SIGMET (TC) WCCNO4 CWAO WCCN24 CWAQ
SIGMET(VA) WVCNO4 CWAO WVCN24 CWAO
CZUL MONTREAL SIGMET WSCNO5 CWAO WSCN25 CWAO
SIGMET (TC) WCCNO5 CWAO WCCN25 CWAO
SIGMET(VA) WVCNO5 CWAO WVCN25 CWAO
CZaM MONCTON SIGMET WSCNO6 CWAO WSCN26 CWAO
SIGMET (TC) WCCNO6 CWAO WCCN26 CWAO
SIGMET(VA) WVCNO6 CWAOQ WVCN26 CWAO
CZQX GANDER DOMESTIC SIGMET WSCNO7 CWAO WSCN27 CWAO
SIGMET (TC) WCCNO7 CWAO WCCN27 CWAO
SIGMET(VA) WVCNO7 CWAO WVCN27 CWAO
CZQX GANDER OCEANIC SIGMET WSNTOT CWAO WSNT21 CWAO
SIGMET (TC) WCNTO1 CWAQ WCNT21 CWAQ
SIGMET(VA) WVNTOT CWAO WVNT21 CWAO
6.16  SIGNIFICANT METEOROLOGICAL INFORMATION ~ 15KT NC
(SIGMET) MessaGe ExampLES RMK GFACN33=
Example 1b:

Example la:

An observed line of thunderstorms is over northwestern Ontario
late in the day. This is the fourth significant meteorological

information (SIGMET) message issued for this event.
ICAO

WSCNO03 CWAO 162225
CZWG SIGMET A4 VALID 162225/170225 CWEG-

CZWG WINNIPEG FIR SQLN TS OBS WTN 20NM OF LINE
N4929 W09449 -

N5104 W09348 - N5209 W09120 TOP FL340 MOV E 15KT
NC=

National
WSCN23 CWAO 162225
CZWG SIGMET A4 VALID 162225/170225 CWEG-

CZWG WINNIPEG FIR SQLN TS OBS WTN 20NM OF LINE /
N4929 W09449/25 SW

CYQK - /N5104 W09348/CYRL - /[N5209 W09120/60 NW
CYPLTOP FL340 MOV E

This SIGMET was updated after 000Z on the 17th, so the
SIGMET number was reset while the letter remains the same.

ICAO

WSCN03 CWAO 170205
CZWG SIGMET A1 VALID 170205/170605 CWEG-

CZWG WINNIPEG FIR SQLN TS OBS WTN 20NM OF LINE
N4915 W09332 - N5103

W09212 - N5144 W08943 TOP FL310 MOV E 15KT WKNG=

National

WSCN23 CWAO 170205
CZWG SIGMET A1 VALID 170205/170605 CWEG-

CZWG WINNIPEG FIR SQLN TS OBS WTN 20NM OF LINE /
N4915 W09332/45 SE

CYQK - /N5103 W09212/60 E CYRL - /[N5144 W08943/25 NE

CYPLTOP FL310 MOV E 15KT WKNG

RMK GFACN33=
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Example 2:

Severe mountain waves (lee waves) along the eastern side
of the Rockies. The line falls entirely within the Edmonton
flight information region (FIR) but covers two graphic area
forecast (GFA) regions. The remark line in the national
SIGMET message will mention the affected GFACNSs.

ICAO
WSCN02 CWAO 161220
CZEG SIGMET L1 VALID 161220/161620 CWEG-

CZEG EDMONTON FIR SEV MTW FCST WTN 30NM OF LINE
N5614 W12155 - N5105 W11440 FL070/140 QS INTSFYG=

National
WSCN22 CWAO 161220
CZEG SIGMET L1 VALID 161220/161220 CWEG-

CZEG EDMONTON FIR SEV MTW FCST WTN 30NM OF LINE /
N5614 W12155/45 W CYXJ - [N5105 W11440/25 W CYYC
FLO70/140 QS INTSFYG

RMK GFACN31/GFACN32=

Example 3:

Following an air report (AIREP) for severe turbulence
encountered over the North Atlantic (NAT), the following

SIGMET messages are issued. This event spans over Gander
Domestic and Gander Oceanic FIRs as well as GFACN34.

ICAO
CZOX WSCNO7 CWAO 161220
CZQX SIGMET E1 VALID 161220/161620 CWUL-

CZQX GANDER DOMESTIC FIR SEV TURB OBS AT 1155Z WTN
45NM OF LINE

N5319 W06025 - N5615 W05245 - N5930 W04715
FL280/350 MOV NE 20KT NC=

CZQX (Oceanic)
WSNT01 CWAO 161220
CZQX SIGMET U1 VALID 161220/161620 CWUL-

CZQX GANDER OCEANIC FIR SEV TURB OBS AT 11552 WTN
45NM OF LINE N5319

W06025 - N5615 W05245 - N5930 W04715 FL280/350 MOV
NE 20KT NC=

National

CZQX WSCN27 CWAO 161220

CZQX SIGMET E1 VALID162225/170225 CWUL-

CZQX GANDER DOMESTIC FIR SEV TURB OBS AT 1155Z WTN
45NM OF LINE

/N5319 W06025/CYYR - [N5615 W05245/ - [N5930 W04715/
FL280/350 MOV NE 20KT NC

RMK GFACN34/CZQX GANDER OCEANIC FIR SIGMET U1=
CZQX (Oceanic)

WSNT21 CWAO 162225

CZQX SIGMET U1 VALID 162225/170225 CWUL-

CZQX GANDER OCEANIC FIR SEV TURB OBS AT 1155Z WTN
45NM OF LINE /N5319

WO06025/CYYR - [N5615 W05245/ - [N5930 W04715/
FL280/350 MOV NE 20KT NC

RMK GFACN34/CZQX GANDER DOMESTIC FIR SIGMET E1=

NOTE:

Since this event spans over two FIRs, the remark line
includes cross-references to the SIGMET messages. Note
that only the first coordinate point relates to an aviation
reference site. The other two coordinate points are in
Gander Oceanic FIR and are defined only in latitudes and
longitudes.

Example 4:

The centre of hurricane Maria is about to move across the
Avalon Peninsula. The tropical cyclone SIGMET (WCCN)
is updated and only covers the Gander Domestic FIR and
GFACN34, since the CB activity is confined within a radius
of 150 NM from the centre of the hurricane.

ICAO
WCCNO07 CWAO 161220
CZQX SIGMET G3 VALID 1601800/170000 CWUL-

CZQX GANDER DOMESTIC FIR TC MARIA OBS AT 18007
N4720 W05430/ CB TOP

FL360 WTN 150NM OF CENTRE MOV NE 40KT WKNG FCST
0000Z TC CENTRE N5110 W05030 =

National
WCCN27 CWAO 161220
CZQX SIGMET G3 VALID 161800/170000 CWUL-

CZOX GANDER DOMESTIC FIR TC MARIA OBS AT 1800Z N4720
W05430/75 SW

CYYT CB TOP FL360 WTN 150NM OF CENTRE MOV NE 40KT
WKNG FCST 0000Z

TC CENTRE N5110 W05030/180 NE CYYT
RMK GFACN34=
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7.0 AERODROME FORECAS

7.1 AcroproME Forecast (TAF) Locarions

Figure 7.1—TAF Locations
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7.2  GENERAL

TAF is the international meteorological code for an aerodrome
forecast, which is a description of the most probable weather
conditions expected to occur at an aerodrome, together with
their most probable time of occurrence. It is designed to meet
the pre-flight and in-flight requirements of flight operations.
The abbreviations of expected weather conditions follow the
same form and order as those found in a aerodrome routine
meteorological report (METAR) (see MET 8.0); they also
have the same meaning.

In normal situations, an observation is considered
representative of the specific weather conditions at the
aerodrome if it is taken within 1.6 NM (3 km) of the geometric
centre of the runway complex. TAFs are intended to relate to
weather conditions for flight operations within 5 NM of the
centre of the runway complex, depending on local terrain.
A regular and complete observation program that meets
Transport Canada (TC) standards for METAR and aerodrome
special meteorological report (SPECI) is a prerequisite for
the production of a TAF. Aerodrome advisories may be
issued when this observation program prerequisite cannot be
completely satisfied.

Acrodrome advisories are identified by the word
“ADVISORY” appearing after the date/time group, followed
by one of the qualifying reasons listed below. Advisories are
formatted in the same manner as TAFs.

OFFSITE—The advisory is based on an observation that is
not taken at or near the airport. “OFFSITE” is added after the
word “ADVISORY,” followed by one space, if an observation
is not considered representative. It is intended to indicate to
the users that the observations do not necessarily reflect the
actual conditions at the aerodrome.

OBS INCOMPLETE or NO SPECI—The advisory is based
on incomplete data, either because the observations could
not be completed, or because the aerodrome does not have an
on-going weather watch in order to produce SPECIs. “OBS
INCOMPLETE” or “NO SPECI” shall be added after the
word “ADVISORY,” followed by one space.

7.3 NATIONAL VARIATIONS
As with the aerodrome routine meteorological
report (METAR) code, even though aerodrome

forecast (TAF) is an international code, there are national
variations. For example, “CAVOK” is not authorized for use
in Canadian TAFs, while “RMK?” is used, but is not part of
the international code. See MET 1.1.8 for more information
on differences from the International Civil Aviation
Organization (ICAO) Annex 3.

7.4  SampLE MESSAGE

TAF CYXE 2811397 2812/2912 24010G25KT WS011/
27050KT 3SM -SN BKN0O10 OVC040 TEMPO 2818/2901 1
1/2SM -SN BLSN BKN008 PROB30 2820/2822 1/2SM SN
VV005 FM290130Z 28010KT 5SM -SN BKN020 BECMG
2906/2908 000000KT P6SM SKC RMK NXT FCST BY
2818007

(@) Sample message decoded—Aerodrome Forecast;
Saskatoon, Saskatchewan; issued on the 28th day of the
month at 1139Z; covers the period from the 28th day of
the month at 1200Z to the 29th day of the month at 1200Z;
surface wind 240° true at 10 kt, gusting to 25 kt; wind
shear is forecast to exist in the layer from the surface
to 1 100 ft AGL, with the wind at the shear height of
270° true at 50 kt; forecast prevailing visibility is 3 SM in
light snow; forecast cloud layers are broken at 1 000 ft and
overcast at 4 000 ft; between 1800Z on the 28th day and
0100Z on the 29th day there will be a temporary change
to the prevailing visibility to 1 1/2 SM in light snow and
blowing snow with a broken cloud layer at 800 ft; there
is a 30% probability between 2000Z and 2200Z on the
28th day that the prevailing visibility will be 1/2 SM in
moderate snow and create an obscuring phenomena,
resulting in a vertical visibility of 500 ft; at 0130Z on the
29th day there will be a permanent change, the wind is
forecast to be 280° true at 10 kt with a prevailing visibility
of 5 SM in light snow and a broken cloud layer at 2 000 ft;
between 0600Z and 0800Z on the 29th day there will
be a gradual change in the weather to calm winds and a
forecast visibility greater than 6 SM, and the sky will be
clear of clouds;

Remarks: the next routine aerodrome forecast for this site
will be issued by 1800Z on the 28th day.
(b) Report type—The code name “TAF” is given in the first
line of text. It may be followed by “AMD” for amended
or corrected forecasts.

(¢) Location indicator—A four-letter International Civil
Aviation Organization (ICAO) location indicator is
used, as in aerodrome routine meteorological reports
(METARsS). See MET 8.3.

(d) Date and time of origin—As with the METAR format, the
date (day of the month) and time (Coordinated Universal
Time [UTC]) of origin are included in all forecasts. TAFs
are issued approximately 30 min before the validity
period. Some forecasts have update cycles as frequent
as every three hours; however, the next issue time will
always be indicated in the remarks section.

(e) Period of validity—The period of validity for the TAF
is indicated by two four-digit date/time groups; the first
four-digit group indicates the start date and time of the
TAF, and the second four-digit group indicates the end
date and time of the TAF. A TAF is considered to be valid
from the moment it is issued (e.g. a TAF with an indicated
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period of validity from 1100Z to 2300Z that was issued
at 1040Z is considered to be valid from 1040Z) until it
is amended; until the next scheduled TAF for the same
aerodrome is issued; or until the period of validity ends
and no new TAF has been issued. The maximum period
of validity for a TAF is 30 hr; however, some TAFs have
staggered issue times and more frequent update cycles,
which affects their periods of validity.

Wind—This group forecasts the 2-min mean wind
direction and speed to the nearest 10° true, and speed to
the nearest whole knot. “KT” is used to indicate the speed
units. If the maximum gust speed is forecast to exceed the
mean speed by 10 kt or more, the letter G and the value of
the gust speed, in knots, is added between the mean wind
and the unit indicator (KT). “VRB” is normally coded for
variable direction only if the wind speed is 3 kt or less;
however, it may also be coded with higher speeds when
it is impossible to forecast a single direction (e.g. when
a thunderstorm passes). A north wind of 20 kt would be
coded as 36020KT, while calm wind is coded as 00000KT.

(g) Lowlevel wind shear—This group is used if the forecaster

has strong evidence to expect significant, non-convective
wind shear that could adversely affect aircraft operation
within 1 500 ft AGL over the aerodrome. The height of the
top of the shear layer (in hundreds of feet above ground
level) is given, followed by the forecast wind speed and
direction at that height.

While the main effect of turbulence is related to erratic
changes in altitude or attitude of the aircraft, or both,
the main effect of wind shear is the rapid gain or, more
critical, loss of airspeed. Therefore, for forecasting
purposes, any cases of strong, non-convective low level
wind shear within 1 500 ft AGL will be labelled as “WS.”

To a great extent, wind shear is an element that, for the
time being, cannot be satisfactorily observed from the
ground. As a result, aircraft observations and radiosonde
reports represent the only available evidence.

However, the following guidelines are used to establish
whether significant non-convective wind shear hazardous
to aircraft exists:

(i) vector magnitude exceeding 25 kt within 500 ft AGL;
(i1) vector magnitude exceeding 40 kt within 1 000 ft AGL;
(iii) vector magnitude exceeding 50 kt within 1 500 ft AGL;
(iv) a pilot report of loss or gain of IAS of 20 kt or more

within 1 500 ft AGL.

(h) Prevailing visibility—The horizontal prevailing visibility

(1)

is indicated in statute miles and fractions up to 3 SM, then
in whole miles up to 6 SM. Visibilities greater than 6 SM
are indicated as P6SM. The letters “SM” are added, without
a space, to each forecast visibility, to identify the unit.

Significant weather—Forecast significant weather may be
decoded using the list of significant weather given in the

WMO Code Table 4678 (Table 8.1) in MET 8.3. Intensity
and proximity qualifiers, descriptors, precipitation,
obscuration and other phenomena are included as required.
A maximum of three significant weather groups is allowed
per forecast period. If more than one group is used, they are
considered one entity. When one of the significant weather
groups is forecast to change, all the significant weather
groups that will apply after the change are indicated
following the change group. Details on the specific effects
of change groups on significant weather will be addressed
under the change group headings.

NOTE:

The meaning of the proximity qualifier, vicinity (VC), in the
TAF code differs slightly from that in the METAR. In the
METAR code, “VC” means elements observed within 5 SM.,
but not at the station. In the TAF code, “VC” means between 5
and 10 NM from the centre of the runway complex.

§)

(k)

Sky condition—Sky condition is decoded as in a
METAR. Possible codes for sky cover amounts are SKC,
FEW, SCT, BKN, OVC and VV. In case of a significant
change in a cloud layer, as forecast using “BECMG” or
“TEMPO?”, the entire cloud group, including those cloud
layers that are not expected to change, shall be repeated.

CB layers are the only forecast layers to have cloud type
identified, e.g. “BKN040CB.”

Change groups—For forecast purposes, all components
of the following elements are grouped together:

(1) sky condition,

(2) visibility, present weather and obstruction to vision.

Conditions listed after the change group represent new
conditions.

In the following example, since wind is considered a
group on its own and is not mentioned in the section after
the “BECMG” change group, it is unchanged and will
remain variable at 3 kt. However, changes have occurred
to the sky condition and visibility, present weather and
obstruction to vision. For the sky condition, the broken
layer at 300 ft will no longer exist after 1400Z.

Example:

TAF CYVP 3012137 3012/3024 VRBO3KT 1/4SM -RA
FG BKN003 OVC007

BECMG 3012/3014 4SM -DZ BR OVC007

Plain language explanation of the forecast: TAF for
Kuujjuaq, Que., issued on the 30th day of the month at
1213Z, valid from the 30th day of the month at 1200Z until
the 30th day of the month at 2359Z. Wind variable at 3 kt,
visibility 1/4 SM with light rain and fog; forecast cloud
layers are broken at 300 ft and overcast at 700 ft. From
1200Z until 1400Z, conditions will become visibility 4 SM
with light drizzle and mist; overcast cloud layer at 700 ft.

(1) Permanent change group (rapid)(FM)—FM is the
abbreviation for “from.” It is used for a permanent
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change to the forecast that will occur rapidly. All
forecast conditions given before this group are
superseded by the conditions indicated after the
group. In other words, a complete forecast will follow
and all elements must be indicated, including those
for which no change is forecast. The time group
represents hours and minutes in UTC.

Example:

“FM280930 would decode as the beginning of a new
part period forecast from the 28th day of the month
at 0930Z.

Where the permanent change group indicator (FM) indicates a
change after the beginning of a whole hour, as in the example
above, any subsequent use of a gradual change group (BECMG)
or transitory change group (TEMPO) shall indicate changes
after the time indicated in hours and minutes in the “from” (FM)
indicator. Using the above example, if there was a subsequent
use of “TEMPO 2809/2811,” the temporary change would be
between 0930Z and 1100Z on the 28th day of the month.

(ii)

Permanent change group (gradual) (BECMG)—If a
permanent change in a few weather elements is forecast
to occur gradually, with conditions evolving over a
period of time (normally one to two hours, but not
more than four hours), the new conditions that differ
from those immediately prior are indicated following
“BECMG.” Normally only those elements for which
a change is forecast to occur will follow “BECMG.”
Any forecast weather element not indicated as part
of the “BECMG” group remains the same as in the
period prior to the onset of the change.

If a significant change in weather or visibility is
forecast, all weather groups, as well as the visibility,
are indicated following “BECMG,” including those
that are unchanged. When the ending of significant
weather is forecast, the abbreviation “NSW” (no
significant weather) is used.

The start and stop time of the change period is
indicated by two four-digit date/time groups
following “BECMG.” The first two digits of each
group indicate the date, while the last two digits of
each group indicate the time in whole UTC hours.

As a general rule, to keep the forecast clear and
unambiguous, the use of the “BECMG” change
group is kept to a minimum, and confined to those
cases where only one, or at most two, weather
groups are expected to change while all the others
stay the same. In those cases where more than two
groups are expected to change, the permanent
change group “FM” will be used to start a new
self-contained part period. For the purposes of
flight planning, and specifically for the selection of
IFR alternate aerodromes, if forecast conditions are
improving, the new conditions will apply when the
change period is complete, and if the conditions are

deteriorating, the new conditions will apply at the
beginning of the period.

Example:

“BECMG 2808/2809 OVC030” would decode
as a change towards overcast sky conditions at
3 000 ft AGL occurring gradually between 0800Z
and 0900Z on the 28" day of the month; and

(A) if the previous sky condition forecast was for
better than overcast conditions at 3 000 ft AGL,
then the change would apply as of 0800Z; or

(B) if the previous sky condition forecast was for
worse than overcast conditions at 3 000 ft AGL,
then the change would apply as of 0900Z.

(iii) Transitory change group (TEMPO)—If a temporary

fluctuation in some or all of the weather elements is
forecast to occur during a specified period, the new
conditions that differ from those immediately prior
are indicated following “TEMPO.” In other words,
when an element is not indicated after “TEMPO,”
it shall be considered to be the same as that for the
prior period. The time period, as with “BECMG,”
is indicated by two four-digit date/time groups
following “TEMPO.” The first two digits of each
group indicate the date, while the last two digits of
each group indicate the time in whole UTC hours.

Example:
FM281100 VRBO3KT 3SM RA BR OVC020
TEMPO 2812/2815 1SM RA BR FM28150...

In this example, the cloud group “OVC020” is not
repeated after “TEMPO” because it is forecast to
remain unchanged. On the other hand, the weather
group “RA BR” is repeated after “TEMPO” because
a significant change in visibility is forecast.

When a significant change in weather or visibility is
forecast, all weather groups are indicated following
“TEMPO,” including those that are unchanged, and
any weather element not indicated is forecast to remain
the same as in the period prior to the temporary
fluctuation. When the ending of significant weather
is forecast, the abbreviation “NSW” (no significant
weather) is used.

“TEMPO” is only used when the modified forecast
condition is expected to last less than one hour in
each instance, and if expected to recur, the total
period of the modified condition will not cover
more than half of the total forecast period. The total
period of the modified condition is the time period
during which the actual modified weather condition
is expected to occur, and not the total time stated
for the “TEMPO” time period. When the modified
forecast condition is expected to last more than one
hour, either “FM” or “BECMG” must be used.
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(iv) Probability group (PROB)—In order to indicate
the probability of occurrence of alternative values
of forecast groups, PROB30 (a 30% probability) or
PROBA40 (a 40% probability) is placed directly before
the change group’s validity period and alternative
value(s) to indicate that different conditions will occur
within the specified time period. The time period
is given in whole UTC hour values. For example,
“PROB30 2817/2821” would indicate that between
1700Z and 2100Z on the 28" day of the month there
is a 30% probability that the indicated weather will
occur. The weather elements used in the PROB group
are restricted to hazards to aviation, which include,
but are not limited to, the following:

(A) thunderstorms;

(B) freezing precipitation;

(C) low level wind shear at or below 1 500 ft AGL;
or

(D) ceiling and visibility values important to aircraft
operations (e.g. threshold such as alternate limits,
lowest approach limits).

A probability of less than 30% of actual values
deviating from those forecasts is not considered
to justify the use of the PROB group. When the
possibility of an alternative value is 50% or more, this
shall be indicated by the use of BECMG, TEMPO or
FM, as appropriate. The PROB group will not be used
in combination with the TEMPO or BECMG groups.

() Remarks—Remarks will appear in TAF from Canada,
prefaced by “RMK.” Currently, the following remarks
are allowed:

(i) FCST BASED ON AUTO OBS—This remark
indicates that the TAF is based on METAR AUTO
observations.

NXT FCST BY 290000Z—This remark indicates

the date and time (UTC) the next regular TAF will

be issued, which will correspond to the beginning of
its new period of validity. This remark will normally
mark the end of the TAF.

(iii) PARTIAL PROGRAM NOTICES—For aerodromes
with a partial observing program (e.g. no night-
time observations are taken), a remark is included
in the last regular TAF issued for the day to
indicate when forecast coverage will resume,
e.g. “NXT FCST WILL BE ISSUED AT 291045Z.
For military aerodromes, remarks may also be
used and will take the form of either, “NO FCST
COVERAGE 2820-2911Z,” or “NO FCST ISSUED
UNTIL FURTHER NOTICE”.

(iv) POSSIBLE DISCREPANCIES—Forecasters will use
remarks to explain possible discrepancies between an
AWOS and a TAF if the forecasters have reason to believe
that the AWOS observations are not representative
of the actual weather at the aerodrome. For example,
the remarks could be “RMK AUTO OBS REPG
NON-REPRESENTATIVE WND SPD” or “RMK
AUTO OBS REPG NON-REPRESENTATIVE VIS.”

(i)

7.5  AeroproME Forecasts (TAFs) From
METAR AUTO REeporTs

At some sites equipped with automated weather observation
system (AWOS), forecasters will issue an aerodrome
forecast (TAF) based in part on the METAR AUTO
observations made by the AWOS at the aerodrome. The only
visible distinction between this forecast and a TAF that is
based on human observations is the comment at the end of
the TAF “FCST BASED ON AUTO OBS”. The TAF based
on automated observations, like the TAF based on human
observations, provides a description of the most probable
weather conditions expected to occur at an aerodrome,
together with the most probable time of occurrence.

The abbreviated comment “FCST BASED ON AUTO OBS”
at the end of the TAF is meant to inform pilots that the forecast
has been developed from an automated weather observation.
The pilot using this forecast should be familiar with the
characteristics of METAR AUTO weather observations,
and the comparison of automated and human observations
contained in MET 8.5, e.g. the automated weather observation
system (AWOS) cloud height sensor tends to under-read
during precipitation events. The forecaster is also familiar
with AWOS characteristics and has taken time to analyze
not only AWOS data, but also additional information such
as satellite and radar imagery, lightning data, remote video
imagery, pilot reports, and observations from surrounding
stations. Based on integration of this data, the forecaster may
have inferred actual weather conditions that differ slightly
from the METAR AUTO report. On those few occasions
when there are differences between a METAR AUTO report
and a TAF, it may not imply that the TAF is inaccurate, or that
an amendment is required. In the event that an AWOS sensor
is missing, inoperative, or functioning below standards,
the forecaster will attempt to infer the value of the missing
weather element from other available data and may include
a remark in the TAF. If the forecaster is unable to infer the
weather conditions, a decision may be made to cancel the TAF,
pending correction of the problem. The decision to cancel will
depend on the weather conditions prevailing at the time, and
how critical the missing information is to the issuance of a
credible TAF based on the automated data that is available.

7.6  Amenpep AerobrRoME Forecast (TAF)

An aerodrome forecast (TAF) is amended when the forecast
conditions are no longer representative of the current or
expected conditions. An amendment is issued in response
to a aerodrome routine meteorological report (METAR),
aerodrome special meteorological report (SPECI) or pilot
weather report (PIREP) indicating a significant change
in weather relative to the conditions forecast in the TAF
or whenever, in the forecaster’s judgment, the TAF is not
representative of existing or expected weather conditions.
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The amendment criteria include thresholds defined by changes
in ceiling, visibility, present weather, wind speed and direction
or the existence of low level wind shear. TAF amendments are
issued for weather that is better than previously forecast as
well as for weather that is worse than previously forecast.

An amendment will also be issued to correct a TAF when
typographical errors and/or forecast text omissions are such
that the information content of the TAF is unclear.

An amended forecast covers the remaining period of the
original forecast and is identified by TAF AMD in place of
TAF prior to the aecrodrome identifier in the first line of the
forecast. In all cases, the issue time added to the body of the
TAF will always indicate which TAF is the latest.

A TAF does not have to be amended for changes in ceiling
and/or visibility when both the forecast and observed values
are below the normal visual flight rules (VFR) minima or
the lowest published instrument landing minima for an
aerodrome (whichever is lower).

The VFR minima criteria for TAF amendment purposes are

a ceiling of less than 1 000 ft and/or ground visibility of less
than 3 SM.

8.0 AERODROME ROUTINE

METEOROLOGICAL REPORTS
(METARs)

8.1 Tue METAR Cobe

An aerodrome routine meteorological report (METAR)
describes the actual weather conditions at a specified
location and at a specified time as observed from the ground.
METAR is the name of the international meteorological code
for an aerodrome routine meteorological report. METAR
observations are normally taken and disseminated on the
hour. An aerodrome special meteorological report (SPECI),
the name of the code for an aerodrome special meteorological
report, will be reported when weather changes of significance
to aviation are observed (see MET 8.4).

In Canada, METARs and SPECIs are not encoded by the
observer, but are generated by computer software, based
on hourly or special observations taken at either staffed or
automatic sites.

The code is composed of several groups which are always
in the same relative position to one another. When a weather
element or phenomenon does not occur, the corresponding
group (or extension) is omitted. Certain groups may be
repeated.

The large majority of METARs and SPECIs are provided
by NAV CANADA; however, at Department of National

Defence (DND) aerodromes they are provided by DND. If
METARs and SPECIs are being provided by another source,
they will be indicated as being “private” in the Canada Flight
Supplement (CFS). For these sites, the acrodrome operator is
the primary contact for further information.

8.2  NATIONAL VARIATIONS

Despite the fact that an aerodrome routine meteorological
report (METAR) is an international code, there are some
national variations. For example, wind speed may be reported
in different units; however, the units are always appended to
the values to avoid any misunderstanding. See MET 1.1.8 for
more information on differences from the International Civil
Aviation Organization (ICAO) Annex 3.

8.3  SampLE MESSAGE

METAR CYXE 292000Z CCA 30015G25KT 3/4SM

R33/4000FT/D -SN BLSN BKN008 0VC040 M05/MO08
A2992 RMK SF5SC3 VIS 3/8 TO NW SLP134

(@) Decoding of example—Aerodrome routine
meteorological report; Saskatoon, Sask., issued on the
29t day of the month at 2000 UTC; first correction to
the original observation; wind 300° true, 15 kt with
gusts to 25 kt; visibility 3/4 SM; RVR for Runway 33
is 4 000 ft and has had a downward tendency; present
weather is light snow and blowing snow; broken clouds at
800 ft AGL, and combined with the lower layer, overcast
clouds at 4 000 ft; temperature minus 5°C; dew point
minus §°C; altimeter setting 29.92 in. Hg; Remarks: stratus
fractus 5/8, stratocumulus 3/8, visibility to the northwest
3/8 SM, sea level pressure 1013.4 hPa.

(b) Report type—The code name METAR (or SPECI) is

given in the first line of text. An aerodrome special

meteorological report (SPECI) is issued only when
significant changes in weather conditions occur off
the hour.

(¢) Location indicator—Canadian aviation  weather
reporting  stations are assigned four-character
International Civil Aviation Organization (ICAO)

indicators commencing with C and followed by W, Y or
Z. These stations are normally located within 1.6 NM
(3 km) of the geometric centre of the runway complex.
Aviation weather reporting sites are listed in the Canada
Flight Supplement (CES).

(d) Date/time of observation—The date (day of the month)
and time (Coordinated Universal Time [UTC]) of the
observation are included in all reports. The official time
of the observation (on the hour) is used for all aerodrome
routine meteorological reports (METARSs) that do not
deviate from the official time by more than 10 min. In
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SPECTs, the time refers to the time of occurrence (hours
and minutes) of the change(s) which required the issue of
the report.

Report modifier—This field may contain two possible
codes: “AUTO” or “CCA”. Both codes may appear
simultaneously, i.e. “AUTO CCA”. “AUTO” is used when
data for the primary report is gathered by an automated
weather observation system (AWOS). See MET 8.5 for
more information about AWOS reports. “CCA” is used
to indicate corrected reports. The first correction is
indicated as CCA, the second as CCB, etc.

Wind—This group reports the 2-min mean wind direction
and speed, along with gusts. Wind direction is always
three digits, given in degrees (true) but rounded off to the
nearest 10° (the third digit is always a “0”). Wind speeds
are two digits (or three digits, if required) and in knots.
Calm is encoded as “00000KT”. In Canada, the unit
for wind speed is knots (nautical miles per hour) and is
indicated by including “KT” at the end of the wind group.
Other countries may use kilometres per hour (KMH), or
metres per second (MPS).

(1) Wind gusts—Gust information will be included
if gust speeds exceed the average wind speed by
5 kt or more in the 10-min period preceding the
observation and the peak gust reaches a maximum
speed of 15 kt or more. “G” indicates gusts and
the peak gust is reported, using two or three digits
as required.

Variations in wind direction—This group reports
variations in wind direction. It is only included if,
during the 10-min period preceding the observation,
the direction varies by 60° or more and the mean speed
exceeds 3 kt. The two extreme directions are encoded
in clockwise order. In the example below, the wind is
varying from 260° true to 340° true.

(i)

Example:

METAR CYWG 172000Z 30015G25KT 260V340
In the case of variable wind direction, wind direction
in tens of degrees (ddd) shall be coded as VRB when
the wind speed is less than 3 kt. A variable wind
at higher speeds shall be reported only when the
variation in wind direction is 180° or more or when
it is impossible to determine a single wind direction.

Example:
METAR CYQB 041500Z VRB0O2KT

)

(h)

)

Prevailing visibility—The prevailing visibility is reported
in statute miles and fractions. There is no maximum
visibility value reported. Lower sector visibilities which
are half or less of the prevailing visibility are reported as
remarks at the end of the report.

RVR—The runway visual range (RVR) for the
touchdown zone of up to four available landing
runways is reported as a 10-min average, based on
the maximum runway light settings at the time of the
report. It is included if the prevailing visibility is 1 SM
or less, and/or the RVR is 6 000 ft or less. “R”, the
group indicator, is followed by the runway designator
(e.g. 06), to which may be appended the letters “L”,
“C”, or “R” (left, centre, or right) if there are two
or more parallel runways. The RVR value is then
reported in hundreds of feet, using three or four digits.
FT indicates the units for RVR are feet. “M” preceding
the lowest measurable value (or “P” preceding the
highest) indicates the value is beyond the instrument
range. The RVR trend is then indicated if there is a
distinct upward or downward trend from the first to the
second 5-min part-period such that the RVR changes
by 300 ft or more (encoded “/U” or “/D” for upward
or downward) or if no distinct change is observed, the
trend “/N” is encoded. If it is not possible to determine
the trend, the field will be left blank.

Variations in RVR—Two RVR values may be reported,
the minimum and maximum 1-min mean RVR values
during the 10-min period preceding the observation, if
they vary from the 10-min mean by at least 20% (and
by 150 ft).

Example:

“RO6L/1000V2400FT/U” decodes as the minimum
RVR for Runway 06 Left is 1 000 ft; the maximum RVR
is 2 400 ft; and the trend is upward.

Present weather—The present weather is coded in
accordance with the WMO Code Table 4678, which
follows. As many groups as necessary are included, with
each group containing from two to nine characters.

Present weather is comprised of weather phenomena,
which may be one or more forms of precipitation,
obscuration, or other phenomena. Weather phenomena
are preceded by one or two qualifiers; one of which
describes either the intensity or proximity to the
station of the phenomena, the other of which describes
the phenomena in some other manner.
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Table 8.1-Significant Present Weather Codes
(WMO Code Table 4678, incorporating Canadian differences)

QUALIFIER WEATHER PHENOMENA

March 30, 2017

INTENSITY or
PROXIMITY DESCRIPTOR PRECIPITATION OBSCURATION OTHER
NOTE: MI | Shallow DZ | Drizzle BR | Mist PO | Dust/sand
Precipitation BC | Patches RA | Rain (Vis = 5/8 SM) Whirls (Dust Devils)
intensity refers
to all forms PR | Partial SN | Snow FG | Fog SQ | Squalls
combined. (Vis < 5/8 SM)
DR | Drifting SG | Snow Grains FU [ Smoke +FC | Tornado or
(Vis <6 SM) Waterspout
- Light BL | Blowing IC | Ice Crystals DU | Dust FC Funnel Cloud
SH | Shower(s) (Vis <6 SM) (Vis <6 SM)
Moderate TS | Thunderstorm PL | Ice Pellets SA | Sand SS Sandstorm
(no qualifier) - (Vis <6 SM) (Vis < 5/8 SM)
GR | Hail (+5S Vis < 5/16 SM)
+Heavy FZ | Freezing GS | Snow Pellets HZ | Haze DS | Dust storm
(Vis <6 SM) (Vis < 5/8 SM)
VC UP | Unknown VA | Volcanic Ash (+DS Vis < 5/16 SM)
In the vicinity precipitation (with any
(AWOS only) visibility)

(1) Qualifiers

(A) Intensity: (—) light (no sign) moderate (+) heavy

If the intensity of the phenomena being reported
in a group is either light or heavy, this is
indicated by the appropriate sign. No sign is
included if the intensity is moderate, or when

intensity is not relevant. If more than one type
of precipitation is reported together in a group,
the predominant type is given first; however,
the reported intensity represents the overall
intensity of the combined types of precipitation.

(B) Proximity: The proximity, qualifier “VC”, is used

in conjunction with the following phenomena:

SH (showers)

FG (fog)

FC (funnel cloud)
+FC (tornado or waterspout)
TS (thunderstorm)
BLSN (blowing snow)
BLDU (blowing dust)
BLSA (blowing sand)
PO (dust/sand whirls)
DS (dust storm)

SS (sandstorm)

VC is used if these phenomena are observed
within 5 SM, but not at the station. When VC
is associated with SH, the type and intensity
of precipitation are not specified because they
cannot be determined.

(C) Descriptor: No present weather group has

more than one descriptor. The descriptors MI
(shallow), BC (patches) and PR (partial) are
used only in combination with the abbreviation

FG (fog), e.g. MIFG.

The descriptors DR (drifting) and BL (blowing)
are used only in combination with SN (snow),
DU (dust) and SA (sand). Drifting is used if
the snow, dust or sand is raised less than 2 m
above ground; if 2 m or more, blowing is used.
If blowing snow (BLSN) and snow (SN) are
occurring together, both are reported but in
separate present weather groups, e.g. “SN
BLSN”.

SH (shower) is used only in
combination  with  precipitation  types
RA (rain), SN (snow), PL (ice pellets),
GR (hail) and GS (snow pellets) if occurring
at the time of observation, e.g. “SHPL” or “-
SHRAGR”. SHGS refers to either snow pellet
showers or small hail (less than 5 mm diameter).
When it is used for small hail, the diameter
of the hail is included in remarks and CB are
usually present.

TS (thunderstorm) is either reported alone
or in combination with one or more of the
precipitation types. The end of a thunderstorm
is the time at which the last thunder was heard,
followed by a 15-min period with no further
thunder.

TS and SH are not used together, since present
weather groups can have only one descriptor.
FZ (freezing) is used only in combination with
the weather types DZ (drizzle), RA (rain) and
FG (fog).
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(il) Weather  phemomena—Different  forms of
precipitation are combined in one group, the
predominant form being reported first. The intensity
qualifier selected represents the overall intensity of
the entire group, not just one component of the group.
The one exception is freezing precipitation (FZR A or
FZDZ), which is always reported in a separate present
weather group. Obstructions to vision are generally
reportedifthe prevailing visibility is 6 SM or less, with
some exceptions. Any obscuration occurring
simultaneously with one or more forms of
precipitation is reported in a separate present
weather group. Other phenomena are also reported in
separate groups, and, when funnel clouds, tornados
or waterspouts are observed, they will be coded in
the present weather section, as well as being written
out in their entirety in remarks.

(k) Sky conditions—This group reports the sky condition

for layers aloft. A vertical visibility (VV) is reported
in hundreds of feet when the sky is obscured. All cloud
layers are reported based on the summation of the layer
amounts as observed from the surface up, reported as a
height above the station elevation in increments of 100 ft
to a height of 10 000 ft, and thereafter in increments
of 1 000 ft. The layer amounts are reported in eighths
(oktas) of sky coverage as follows:

Table 8.2—Sky Conditions for METARs

SKC “sky clear” no cloud present

FEW "few" less than 1/8 to 2/8
summation amount

SCT "scattered” 3/8 to 4/8 summation
amount

BKN "broken" 5/8 to less than 8/8
summation amount

ovC "overcast” 8/8 summation amount

CLR “clear” clear below 25 000 ft as
interpreted by an AWOS

Significant convective clouds (cumulonimbus or

towering cumulus only), if observed, are identified by
the abbreviations CB (cumulonimbus) or TCU (towering
cumulus) appended to the cloud group without a space,
e.g. “SCT025TCU”. Where observed, other cloud types
and their layer opacity are reported in the remarks.

The AWOS cannot report cloud types; AWOS cloud layers
are limited to four, and it will report clear (CLR) when
no layers are detected below a base of 25 000 ft (some
private AWOS are limited to 10 000-ft cloud bases).

A ceiling is the lesser of the height above ground or water
of the base of the lowest layer of cloud covering more than
half of the sky or the vertical visibility in a surface-based
layer which completely obscures the whole sky. Therefore,
a ceiling exists at the height of the first layer for which a
coverage symbol of BKN or OVC is reported. The existence
of a vertical visibility constitutes an obscured ceiling.

M

Temperature and dew point—This group reports the air
temperature and the dew point temperature, rounded to
the nearest whole Celsius degree (e.g. +2.5°C would be
rounded to +3°C). Negative values are preceded by the
letter M, and values with a tenths digit equal to precisely
5 are rounded to the warmer whole degree. For example,
2.5,-0.5, 1.5, and —12.5 would be reported as 03, M0O,
MO1 and M12, respectively.

(m) Altimeter setting—This group reports the altimeter

()

©)

setting. A is the group indicator, followed by the altimeter
setting indicated by a group of four figures representing
tens, units, tenths and hundredths of inches of mercury.
To decode, place a decimal point after the second digit
(e.g. A3006 becomes 30.006).

Wind shear—This group contains reports of low level
wind shear (within 1 500 ft AGL) along the take-off or
approach path of the designated runway. The two-digit
runway identifier is used, to which the letters “L”, “C”,
or “R” may be appended. If the existence of wind shear
applies to all runways, “WS ALL RWY” is used.

Remarks—Remarks will appear in reports from Canada,
prefaced by RMK. Remarks will include, where observed,
layer type and cloud or obscuring phenomena (in eighths
of sky covered or oktas), general weather remarks, and
sea level pressure, as required. The sea level pressure,
indicated in hectopascals, will always be the last field of
the METAR report, prefixed with “SLP”.

Abbreviations for cloud types:

NS = nimbostratus

ST = stratus

SF = stratus fractus

SC = stratocumulus

AC = altocumulus ACC = altocumulus castellanus
CU = cumulus CF = cumulus fractus

TCU = towering cumulus CB = cumulonimbus

CI = cirrus

CS = cirrostratus
CC = cirrocumulus
AS = altostratus

8.4  ArrRoDROME SpPeCIAL METEOROLOGICAL

8.4.1

Reports (SPECI)

Criteria for Taking SPECI

Special observations will be taken promptly to report changes
that occur between scheduled transmission times whenever
one or more of the following elements have changed in the
amount specified. The amount of change is measured with
reference to the preceding routine or special observation.

@

Ceiling—The ceiling decreases to less than the following
values, or it increases to equal to or greater than these
values:

() 1500 ft
(i) 1000 ft
(i) 500 ft
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(iv) 400 ft*
(v) 300 ft
(vi) 200 ft*
(vii) 100 ft*
(viii) the lowest published minimum

(b)

©

@

©

®

Criteria marked with an asterisk (*) are applicable only
at aerodromes with precision approaches, and only down
to and including the lowest published minima for those
aerodromes.

Sky condition—A layer aloft is observed below:

(1) 1000 ft and no layer aloft was reported below this
height in the report immediately previous; or

(i1) the highest minimum for IFR straight-in landing or
takeoff, and no layer was reported below this height
in the report immediately previous.

Visibility—Prevailing visibility decreases to less than, or
increases to equal to or greater than:

(i) 3SM

(i) 112SM

(iii) 1 SM

(iv) 3/4 SM*

v) 12SM

(vi) 1/4 SM*

(vii) the lowest published minimum

Criteria marked with an asterisk (*) are applicable only
at aerodromes with precision approaches, and only down
to and including the lowest published minima for these
aerodromes.

Tornado, waterspout or funnel cloud—If one or more of

these phenomena:

(i) is observed;

(i1) disappears from sight; or

(iii) is reported by the public (from reliable sources) to
have occurred within the preceding six hours and not
previously reported by another station.

Thunderstorm—When storm activity:

(i) begins;

(i1) increases in intensity to become “heavy”; or

(iii) ends (a SPECI shall be issued when 15 min have
elapsed without the occurrence of thunderstorm
activity).

Precipitation—When any of the following begins, ends
or changes intensity:

(i) freezing rain

(i) freezing drizzle

(iii) ice pellets (showery and non-showery)
(iv) rain

(v) rain showers

(vi) drizzle

(vii) snow

(viii)snow showers

(ix) snow grains

(@

()

(¥

6)

(x) hail
(xi) snow pellets
(xii) ice crystals begin or end

SPECIs shall be taken as required to report the beginning
and end of each individual type of precipitation, regardless
of simultaneous occurrences of other types. A leeway of
up to 15 min is allowed after the ending of precipitation
before a SPECI is mandatory.

Example:

—RA to —SHRA; SPECI not required.

Obstruction to vision—A SPECI shall be taken to report
the beginning or end of freezing fog.

Wind—A SPECI shall be taken to report when the wind:

(1) speed (2 min mean) increases suddenly to at least
double the previously reported value and exceeds
30 kt;

(i1) direction changes sufficiently to fulfill criteria
required for a “wind shift.”

Temperature—A SPECI shall be taken to report when

the temperature

(1) increases by 5°C or more from the previous reported
value and the previous reported value was 20°C or
higher; or

(i1) decreases to a reported value of 2°C or lower.

The following airports have been identified for SPECI
criteria for significant temperature changes between
hourly reports:

1) Calgary Intl, Alta.

(i)  Edmonton Intl, Alta.

(i)  Gander Intl, N.L.

(iv)  Moncton/Greater Moncton Intl, N.B.
(v)  Montréal/Pierre Elliott Trudeau Intl, Que.
(vi) Montréal/Mirabel Intl, Que.

(vii) Ottawa/Macdonald-Cartier Intl, Ont.
(viii) St. John’s Intl, N.L.

(ix) Toronto/Lester B. Pearson Intl, Ont.
(x)  Vancouver Intl, B.C.

(xi)  Victoria Intl, B.C.

(xii) Halifax Intl, N.S.

(xiii)) London, Ont.

(xiv) Québec/Jean Lesage Intl, Que.

(xv)  Whitehorse Intl, Y.T.

(xvi) Winnipeg Intl, Man.

(xvii) Yellowknife, NNW.T.

(xviii) Charlottetown, P.E.I.

(xix) Fredericton, N.B.

(xx) Prince George, B.C.

(xxi) Regina Intl, Sask.

(xxii) Saint John, N.B.

(xxiii) Saskatoon/John G. Diefenbaker Intl, Sask.
(xxiv) Thunder Bay, Ont.

Volcanic eruption—A SPECI shall be issued when a
volcano erupts.
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8.4.2 Local Criteria

Additional criteria may be established to meet local
requirements.

8.4.2.1 Observer's Initiative

The criteria specified in the preceding paragraphs shall be
regarded as the minimum requirements for taking special
observations. In addition, any weather condition that, in
the opinion of the observer, is important for the safety and
efficiency of aircraft operations, or otherwise significant,
shall be reported by a special observation.

8.4.2.2 Check Observations

Check observations are taken between regular hourly
observations to ensure that significant changes in weather do
not remain unreported. If such an observation does not reveal
a significant change, it is designated as a “check observation.”
If a significant change has occurred, the report is treated as a
“special observation.”

A check observation shall be taken whenever a PIREP is
received from an aircraft within 1 1/2 SM of the boundary of
an airfield, and the PIREP indicates that weather conditions,
as observed by the pilot, differ significantly from those
reported by the current observation (i.e. the PIREP indicated
that a special report may be required). This check observation
should result in one of the following:

(@) transmission of a special observation over regular
communications channels; or

(b) if no special observation is warranted, transmission of
the check observation, together with the PIREP, to local
airport agencies.

8.5 METAR AUTO Anp Limitep WEATHER
INFORMATION SysTEM  (LWIS) Reports

8.5.1 METAR AUTO Reports

Automated aviation weather observations are an integral
component of the aviation weather reporting system in
Canada, and there are currently more than 80 in operation in
all regions of the country. They were developed to provide an
alternative method of collecting and disseminating weather
observations from sites where human observation programs
could not be supported. Automation provides accurate and
reliable data, but it does have limitations and characteristics
that are important to understand when using the information.

NAV CANADA AWOS that produces METAR AUTO reports
incorporates sensors capable of measuring cloud base height
(up to 25 000 ft AGL); sky cover; visibility; temperature;
dew point; wind velocity; altimeter setting; precipitation
occurrence, type, amount and intensity; and the occurrence of
icing. METARs and SPECIs based on automated weather
observations include the word “AUTO”. METAR AUTO
observations are reported on the hour and SPECI AUTO
observations are issued to report significant changes in cloud
ceiling, visibility and wind velocity, as well as the onset and
cessation of thunderstorms, precipitation or icing. AWOS
operated by NAV CANADA and DND issue METAR AUTO
reports and, when appropriate, SPECI AUTO reports.

AWOS is based on sensors that sample the atmosphere
and prepare a data message every minute. If the observed
weather conditions have changed significantly enough to
meet the SPECI criteria, subject to the various processing
algorithms, a SPECI AUTO will be issued. Human observers
view the entire celestial dome and horizon; this results in
a naturally smoothed and more representative value for
ceiling and visibility. Because of the precise measurement,
continuous sampling and unidirectional views of the sensors,
NAV CANADA AWOS normally produces more SPECI
observations than human observation sites (five to six percent
of the time SPECI AUTO counts exceed six per hour). In cases
where there are several reports issued over a short period of
time, it is important to summarize the observations to gain
an appreciation of the weather trend. One report in a series
should not be expected to represent the prevailing condition.

For more information about METAR AUTO reports, please
refer to MET 1.2.6.1.

8.5.2 LWIS Reports

LWIS is an automated weather system which produces
an hourly report containing wind speed and direction;
temperature; dew point; and altimeter setting. LWIS is
designed for use at aerodromes where provision of METAR
AUTO and SPECI AUTO reports is not justified, but support
for a CAP approach is required. For more information about
LWIS reports, see MET 1.2.6.2.

Example:

LWIS CYXP 221700Z AUTO 25010G15KT 03/M02 A3017=

8.5.3 AWOS and LWIS Performance
Characteristics

All AWOS and LWIS systems operated by NAV CANADA
have the following performance characteristics.

(@ Thunderstorm reporting (AWOS) at sites within the
domain of the CLDN. Thunderstorm activity, based on
the proximity of the lightning strike(s) to the site, will be
reported as:

(i) TS—Thunderstorm (at site), if lightning detected at
6 SM or less;
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(i) VCTS—Thunderstorm in vicinity,
detected from > 6 to 10 SM;,

if lightning

(ii1) LTNG DIST (direction)—If lightning detected from
> 10 to 30 SM, lightning distant with octant compass
cardinal direction shall be reported in remarks, e.g.
LTNG DIST NE, S, SW; and

(iv) LTNG DIST ALL QUADS—Lightning distant all
quadrants will be reported in remarks if lightning is
detected in four or more octants.

Ice-resistant anemometer (AWOS and LWIS)—New ice-
resistant technology essentially eliminates anemometer
performance degradation due to freezing precipitation,
freezing fog or snow contamination.

Freezing drizzle and drizzle are not reported. When
drizzle is occurring, the AWOS will usually report either
rain or unknown precipitation. When freezing drizzle is
occurring, the AWOS will usually report either freezing
rain or freezing precipitation of an unknown type.

Density altitude reporting capability (AWOS and
LWIS)—Density altitude is the altitude in ISA at which
the air density would be equal to the air density at field
elevation at the current temperature. This remark is only
added when the density altitude, rounded to the nearest
100 ft, is higher than the aerodrome elevation. A rough
value of density altitude can be approximated by adding
118.8 ft to the acrodrome pressure altitude for every
degree Celsius the temperature is above ISA. Density
altitude can also be less than aerodrome elevation and can
be estimated by subtracting 118.8 ft from the aerodrome
pressure altitude for every degree Celsius colder than
ISA, but it is not reported.

©

(®)

)

(h)

)

)

()

Visibility (AWOS)—Visibility will be reported in daytime
and at night in a manner similar to human assessment.

Ceilometer—AWOS is capable of reporting cloud bases
up to 25 000 ft.

“Obstructions to vision” reporting capability—AWOS is
able to report haze (HZ); mist (BR); fog (FG); freezing
fog (FZFG); and blowing snow (BLSN).

VGSS—Text-to-voice technology at many sites for local
VHEF transmission of weather report to pilots.

Icing—The occurrence of icing at the time of observation
or during the past hour will be noted in remarks.

RVR reporting (AWOS) at sites where RVR sensors are
installed.

Digital aviation weather cameras (WxCam) are installed
at stand-alone locations as well as at many AWOS and
LWIS sites.

All regulated observations of wind speed, direction and
character; temperature; dew point; and altimeter setting must
meet the same performance specifications regardless of the
means of assessment (either human or automated). Among
these requirements is that all reports of altimeter setting
must be based upon a failsafe design that utilizes two or more
pressure sensors that must agree within established tolerances
before they can be included in a report.
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8.5.4 METAR AUTO Reports and Human Observation Comparison

METAR AUTO provided by NAV CANADA AWOS and METAR issued by human are compared in the following table.

Table 8.3—0bservation Comparison

e.g. 0972007,

WX Report Human Observation NAV CANADA METAR AUTO
Parameter
Report type METAR or SPECI METAR or SPECI
Four-letter indicator (e.g. CYQM, CYVR). No difference.
At stations where the observer is not at the
Location aerodrome, (beyond 1.6 NM [3 km] of the geometric
indicator centre of the runway complex) the Wx report .
indicator differs from the aerodrome indicator, e.g. No difference.
Cartwright aerodrome is CYCA; the Wx report is
identified as CWCA.
Report time Date and time in UTC, followed by a “Z", No difference.

Type indicator

AUTO

Corrections

Corrections can be issued, e.g. "CCA", the "A"

Not applicable.

feet, followed by a trend. RVR will be reported where
equipment is available.

indicator indicates the first correction.
A 2-min average direction in degrees true; speed .
in kt; "G" represents a gust, e.g. 12015G25KT. No difference.
No difference.

Wind NOTE: When a VGSS is installed, the wind
Human observers shall provide an estimate of wind direction will be broadcast in degrees magnetic if
speed and direction in the event of wind sensor the AWOS is located in SDA; elsewhere, it will be
failure. broadcast in degrees true. If wind information is

missing, five forward slashes (/) are placed in the
wind field, e.g. ////].

Variable wind . S - . )

group Wind direction variation of 60° or greater. No difference.

Visibility Reported in SM up to 15 mi. After 15 mi., it is Reported in SM up to 9 mi.
reported as 15+, e.g. 10 SM.

Fractional visibilities are reported. No difference.

Visibility is prevailing visibility, i.e. common to at Visibility is measured using fixed, unidirectional,

least half the horizon circle. forward scatter techniques.
Reported visibilities tend to be comparable to
(especially with visibility less than 1 SM) or higher
than human observations in precipitation.
Reported visibilities at night are the same as the
day and tend to be comparable to or higher than
human observations.

RVR Runway direction, followed by the visual range in No difference.
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U ol Human Observation NAV CANADA METAR AUTO
Parameter
Weather group | See the WMO Code Table 4678 (Table 8.1) in MET 8.3 | AWOS are capable of reporting FG, FZFG, BR, BLSN

for the symbols used for obstructions to visibility
(e.g. smoke, haze).

and HZ.

See the table WMO Code Table 4678 (Table 8.1) in
MET 8.3 for the symbols used for the description of
weather.

AWOS will report weather phenomena using the
following symbols:

RA—rain,

FZRA—freezing rain,

SN—snhow,

UP—unknown precipitation type.
AWQS reports thunderstorms (TS) and includes
remarks on location of lightning. Drizzle (DZ)
or freezing drizzle (FZDZ) are not reported and
will usually be reported as rain (RA or FZRA) or
unknown precipitation type (UP or FZUP).

+" or "-"is used to indicate weather intensity.

No difference. Squalls are not reported.
AWOS does not report "in the
vicinity” phenomena other than TS and lightning.

AWOS may sporadically report freezing
precipitation at temperatures above 0°C and
below +3°C, during periods of wet snow, rain,
drizzle or fog.

Cloud amount
and sky
conditions

Observer views entire celestial dome and determines
cloud-base height, layer amounts and opacity, and
cumulative amount and opacity.

Laser ceilometer views one point directly over
the station. It measures the cloud-base height
and then uses time integration to determine layer
amounts.

SKC or height of cloud base plus FEW, SCT, BKN, OVC.

Height of cloud base plus FEW, SCT, BKN, OVC.
“CLR" is reported if no cloud below 25 000 ft AGL
is detected.

Surface-based layers are prefaced by "VV" and a
three-figure vertical visibility.

No difference.

The cloud layer amounts are cumulative.

No difference.

Multiple overcast layers can be detected and
reported.

Ceilometer may occasionally detect ice crystals,
smoke aloft or strong temperature inversion aloft
and report them as cloud layers.

Reported cloud layers in precipitation are
comparable to or lower than human observations.

Check GFA and TAF for further information.

Temperature
and dew point

Temperature then dew point expressed as a two-digit
number in degrees Celsius, separated by a forward
slash (/) and preceded by an "M" for below freezing
temperatures, e.g. 03/M05.

No difference.

Altimeter

setting

An "A" followed by a four-digit number in inches of
mercury. e.g. A2997.

No difference.
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SReRon: Human Observation NAV CANADA METAR AUTO
Parameter
Wind shear Existence in the lower layers shall be reported when Not reported.
known to the observer.
Supplementary | See the WMO Code Table 4678 (Table 8.1) in MET 8.3 Clouds and obscuring phenomena are not
information for the symbols used to describe clouds and obscuring | described in METAR AUTO or SPECI AUTO reports.
(Remarks) phenomena.
Significant weather or variation not reported elsewhere| Currently, remarks are limited. When visibility
in the report. is variable, the remark VIS VRB followed by the
limits will appear, e.g. VIS VRB 1-2. When icing
is detected, ICG, ICG INTMT or ICG PAST HR will
appear. Remarks on precipitation amount, rapid
changes in pressure and the location of lightning
may also appear.
Barometric The last remark in the METAR or SPECI is the mean No difference.
pressure sea level pressure in hectopascals, e.g. SLP127
(1012.7 hPa).
Density altitude | Density altitude for heights 200 ft above aerodrome No difference.
elevation. The dry air density altitude will be included
in the remarks.

Example of METAR issued by human observation:

METAR CYEG 151200Z CCA 12012G23KT 3/4SM R12/4000FT/D
-RA BR FEW008 SCT014 BKN022 OVC035 10/09 A2984 RMK
SF1SC25C4SC1 VIS W2 SLPO12=

Example of METAR AUTO issued by NAV CANADA’s
AWOS system:

METAR CZVL 151200Z AUTO 12012G23KT 3/4SM -RA FEW008
SCT014 BKN022 OVC035 10/09 A2984 RMK SLP012=

NOTE:
If an AWOS sensor is malfunctioning or has shut down, that
parameter will be missing from the report.

8.6  VoicE GENERATION SYSTEMS

Where a voice generator sub-system (VGSS), very high
frequency (VHF) radio and/or telephone are connected to the
automated weather observation system (AWOS) or limited
weather information system (LWIS), the most recent data
gathered once each minute will be broadcast to pilots on the
VHF frequency and/or via the telephone number published
in the Canada Flight Supplement (CFS). A pilot with a VHF
receiver should be able to receive the VGSS transmission at a
range of 75 NM from the site at an altitude of 10 000 ft AGL.
Weather data will be broadcast in the same sequence as that used
for aerodrome routine meteorological reports (METARs) and
aerodrome special meteorological reports (SPECISs).

A human observed METAR/SPECI or a METAR AUTO/SPECI
AUTO shall take priority over an automated voice generated
report (minutely reports). During the hours when a human

observation program is operating and there is no direct VHF
communication between the pilot and the weather observer, the
VGSS VHF transmitter will normally be off. This eliminates the
risk of a pilot possibly receiving two contradictory and confusing
weather reports.

In variable weather conditions, there may be significant
differences between broadcasts only a few minutes apart. It
is very important during these conditions to obtain several
broadcasts of the minutely data for comparison to develop an
accurate picture of the actual conditions to be expected at the
location.

Below is the typical format of an NAV CANADA AWOS
voice message:

“(site name) AUTOMATED  WEATHER  OBSERVATION
SYSTEM—OBSERVATION TAKEN AT (time) — WIND (direction)
(MAGNETIC/TRUE) AT (speed) KNOTS — VISIBILITY (visibility
data) — (present weather data) — (sky condition/cloud data)
— TEMPERATURE (temperature data)— DEW POINT (dew point
data)— ALTIMETER (altimeter data)”

Below is an example of the LWIS voice message:

“(site name) LIMITED WEATHER INFORMATION SYSTEM—
CURRENT OBSERVATION TAKEN AT (time) — WIND (direction)
(MAGNETIC/TRUE)  (speed) KNOTS —  TEMPERATURE
(temperature data) — DEW POINT (dew point data) —
ALTIMETER (altimeter data)”

NOTE:
Missing data or data that has been suppressed is transmitted
as “MISSING™.

163



TC AIM March 30, 2017

UPPER LEVEL WINDS AND

TEMPERATURES

9.1 Canabpian Forecast WiNDS AND TEMPERATURES ALOFT NETWORK
Figure 9.1—Canadian Forecast Winds and Temperatures Aloft Network
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9.2 UpperR LEVEL WIND AND TEMPERATURE (at 0000Z and 1200Z). Following the computer run of a
FORECASTS (FD) subsequent numeric weather model, FD forecasts are available

at the valid times indicated in MET 3.1.
Upper level wind and temperature forecasts (FD) are upper
level forecasts of wind velocity, expressed in knots and to  Example 1:
the nearest 10° true, and temperature, expressed in degrees  FDCNO1 CWAOQ 071530

Celsius. Temperatures are not forecast for 3 000 ft; in  FCST BASED ON 071200 DATA VALID 080000 FOR USE 21-06
addition, this level is omitted if the terrain elevation is greater

than 1 500 ft. All forecast temperatures for altitudes over Airport [FT 3000 6000 9000 12 000 18 000
24000 ft are negative. YVR 9900 2415-07 2430-10  2434-10 2542-26
YYF 2523  2432-04 2338-08 2342-13  2448-24

Data for the production of FD forecasts are derived from a  yyc
variety of atmospheric data sources, including upper air YYC
sounding measurements of pressure, temperature, relative
humidity and wind velocity, taken at 32 sites twice daily

2431-02 2330-06 2344-11  2352-22
2426-03 2435-06 2430-12  2342-22
YaL 2527-01 2437-05 2442-10  2450-21
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Example 2:

FDCN1 KWBC 080440DATA

BASED ON 080000Z VALID 091200Z FOR USE 0900-1800Z.
TEMPS NEG ABV 24 000

Airport [ FT 24 000 30000 34000 39000
YVR 2973-24 293040 283450 273763
YYF 3031-24 314041 304551 204763
YXC 3040-27 315143 316754 306761
YYC 3058-29 317246 317855 306358
YaL 2955-28 306845 307455 791159

When the forecast speed is less than 5 kt, the code group is
“9900,” which reads “light and variable.”

Encoded wind speeds from 100 to 199 kt have 50 added
to the direction code and 100 subtracted from the speed.
Wind speeds that have had 50 added to the direction can be
recognized when figures from 51 to 86 appear in the code.
Since no such directions exist (i.e. 510° to 860°), obviously
they represent directions from 010° to 360°.

Should the forecast wind speed be 200 kt or greater, the wind
group is coded as 199 kt, that is, 7799 is decoded as 270° at
199 kt or greater.

Examples of decoding FD winds and temperatures are as
follows (the third and fourth examples are both for altitudes
above 24 000 ft):

Table 9.3—Example of Code Used in FDs

EXAMPLE DECODED

9900 + 00 | Wind light and variable, temperature 0°C
2523 250° true at 23 kt
290° true (79 - 50 = 29) at 111 kt
79159 (11 + 100 = 111), temperature - 59°C
350° true (85 - 50 = 35) at 199 kt
859950 or greater, temperature -50°C

Forecasts in digital form of the winds and the temperatures
aloft (FB) are currently available over the phone. They have
a similar format to FD forecasts but are updated four times
a day and include other improvements. FD forecasts will
continue to be available but will gradually be replaced by FB
forecasts.

10.0 SURFACE WEATHER MAPS

Figure 10.1-Surface Weather Maps Legend

COLOUR SYMBOL DESCRIPTION
BLUE H High pressure centre
RED L Low pressure centre
BLUE A A A A A Cold front
BLUE AN A A A Cold front aloft
RED ' Y Y Y Y Y Warm front
RED NN Warm front aloft
RED / BLUE W Stationary front
PURPLE Y VW VW Y Occluded front
BLUE A A A _A | coldfrontogenesis
RED ' W W W Warm frontogenesis
RED /BLUE Y a Y a Stationary frontogenesis
BLUE A __A __A __A | Coldfrontolysis
RED A _ A& A& M | warm frontolysis
RED / BLUE w - g | stationary frontolysis
PURPLE A L M | Occluded frontolysis
PURPLE — 0 Squall line
PURPLE _— —— = Trough
BLUE /RED —7 T 7 —7 —7 | Trowal

The following is a list of things to keep in mind when reading
surface weather maps:

1. Check the time of the map to make sure that it is the latest
one available.

2. Always remember that weather moves. A map provides
a static picture of weather conditions over a large area at
a specific time. Always use a map along with the latest
reports and forecasts.

3. The curving lines on the map, which form patterns like
giant thumbprints, are called isobars. Joining points of
equal sea level pressure, isobars outline the areas of high
and low pressure, marked H and L, respectively.

4. The winds at 2 000 ft AGL blow roughly parallel to
the isobars—in a clockwise direction around highs and
counter-clockwise around lows. Wind speeds vary with
the distance between isobars. Where the lines are close
together, moderate to strong winds can be expected;
where they are far apart, light variable winds are expected.

5. The red and blue lines are called fronts. These lines
indicate the zones of contact between large air masses
with differing physical properties—cold vs. warm,
dry vs. moist, etc. Blue lines are for cold fronts—cold
air advancing. Red lines are for warm fronts—warm
air advancing. Alternate red and blue lines are for
quasi-stationary fronts—neither warm air nor cold
air advancing. Hook marks in red and blue are for
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trowals-troughs of warm air aloft. A purple line is called
an occluded front—where a cold front has overtaken a
warm front. Solid coloured lines are fronts which produce
air mass changes at the ground level as well as in the
upper air. Dashed coloured lines represent “upper air”
fronts—they also are important. Along all active fronts,
one usually encounters clouds and precipitation.

6. When colours cannot be used to distinguish the various
kinds of fronts, monochromatic symbols are used.

11.0 UPPER LEVEL CHARTS

Upper level charts depict two forms of data: actual and
forecast. Actual measured conditions are represented on
analyzed charts (ANAL). These charts show conditions as
they were at a specific time in the past. Prognostic charts
(PROG) show forecast conditions for a specific time in the
future. Always check the map label for the type, date and
valid time of a chart.

11.1  Upper LeveL ANALYSIS CHARTS

Meteorological parameters in the upper atmosphere are
measured twice a day (0000Z and 1200Z). The data are
plotted and analyzed on constant pressure level charts. These
charts always indicate past conditions. The 850 hPa (5 000 ft),
700 hPa (10 000 ft), 500 hPa (18 000 ft) and 250 hPa (34 000 ft)
analyzed charts are available in Canada and are generally in
weather offices and on NAV CANADA’s aviation weather web
site (AW WS )about three hours after the data are recorded.

The maps include the following useful information:

(a) Height—The solid lines (contours) on all the charts
represent the approximate height of the pressure level
indicated by the map. The contours are labelled in
decametres (10s of metres) such that on a 500 hPa map,
540 means 5 400 m and on a 250 hPa map, 020 means
10 200 m. Contours are spaced 60 m (6 decametres) apart
except at 250 hPa, where the spacing is 120 m.

(b) Temperature—Temperature is analyzed on the 850 hPa
and 700 hPa charts only. Dashed lines are drawn at 5°C
intervals and are labelled 5, 0, -5, etc. Temperatures at
500 hPa and 250 hPa are obtained by reading the number
in the upper left corner of each of the station plots.
(c) Wind direction—Wind direction may be determined
at any point by using the height contours. The wind
generally blows parallel to the contours and the direction
is determined by keeping the “wind at your back with
low heights to the left”. The plotted wind arrows also
provide the actual wind direction at the stations.

(d) Wind speed—Wind speed is inversely proportional to

the spacing of the height contours. If the contours are

close together, the winds are strong; if far apart, the
winds are light. The plotted wind arrows also provide
the wind speed.

On the 250 hPa chart, wind speeds are analyzed using
dashed lines for points with the same wind speed
(isotachs). The isotachs are analyzed by a computer and
are drawn at 30-kt intervals starting at 30 kt.

NOTE:
Computer analyzed charts have the analyzed parameters
smoothed to some extent.

11.2 UppPerR LEveL ProGNoOSTIC CHARTS

Upper level wind and temperature charts are issued by a
world area forecast centre (WAFC), through the U.S. National
Oceanic and Atmospheric Administration’s National Weather
Service in Washington, D.C. Winds are depicted for FL 240,
FL 340, FL 390 and FL 450 using arrow shafts with pennants
(50 kt each), full feathers (10 kt each) and half feathers (5 kt
each). The orientation of the shaft indicates wind direction
(degree true).

Temperatures (°C) are presented in bold type at fixed grid
points for the flight level. All temperatures are negative
unless otherwise noted.

Wind and temperature information from these charts, in
conjunction with the upper level wind and temperature
forecast (FD) and significant weather charts (SIGWX), can
be used to determine wind shear and other salient information
such as the probability of clear air turbulence (CAT) over
given points. Remember, the wind speed is normally highest
at the tropopause and decreases above and below at a relatively
constant rate.

Figure 11.1-Section of an Upper Level
Wind and Temperature Chart
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12.0 SIGNIFICANT WEATHER

PROGNOSTIC CHARTS

12.1 Lower-LEvEL CHARTS

Figure 12.1(a)—Example of a Low-Level Significant Weather Chart

l*. ENVIRONNEMENT CANADA Title
CMCENVIRDNMENT CANAD A with
P S1G WX/TMPS SI1G | valid
d

700-400 hpa  —] Pe°

V06Z FRI/VEN 2000/02/04

UNLESS OTHERWISE INDICATEDR . cB,
TGU. CU+ AND AGC IMPLY MODERATE
OR GREATER TURBULENCE AND ICING

ALTITUDES IN HUNDREDS OF FEET. N yﬁtes
A MOINS D' INDICATION CONTRAIRE. 4 charts

K. CcB. TCU., CU+ ET ACC IMPLIGUENT

DE LA TURBULENCE ET DU GIVRAGE
MODERES OU PLUS FORTS
ALTITUDES EN CENTAINES DE PIEDS

- - m om FZLNL - - m m om

£

Overcast
cloud layers,
tops 20 000 ft,
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¢ =200 '
OVC LYR ,
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U200 -

;ﬁ%ﬁ Lo
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13 000 ft BN R R5ex
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o
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moving | s IR (Rxx moving
easterly ' northeasterly
at 15 kt at 15 kt
1
1
1
1
. 3 ] 1 : Moderate clear
; m fantbad : ~. air turbulence
Freezing level e . between
L 20 000 ft ASL

The Canadian Meteorological Aviation Centres (CMACs) (c) marked mountain waves;
issue a series of significant weather prognostic charts for
lower levels, from 700 to 400 hPa (FL 100 to FL 240). They (d) freezing level line (0°C) at 5 000-ft intervals, and labeled
use the same criteria as the significant weather prognostic in hundreds of feet; and/or
high level charts plus the following:

(e) surface positions and direction of motion (in knots) of
(a) moderate to severe icing; highs, lows, and other significant features (front, trough).

(b) cloud layers of significance;
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Symbols used on the Significant Weather Prognostic Charts
by the CMAC:

Figure 12.1(b)—Significant Weather Symbols

Boundary of an Area of
Significant Cloud

Boundary of an Area
of Turbulence

&

*
_/\__ Moderate Turbulence K Thunderstorm g Tropical Storm
/\/\ Severe Turbulence * —\/— Severe Line Squall
. .
% Light Icing S Hurricane 8 Dust or Sand Storm
\.H/ Moderate Icing *
\m/ Severe Icing *

* an abbreviation for the type of turbulence, or icing is placed below the symbol
(for e.g. CAT for clear air turbulence or MXD for mixed icing).

CLOUD
Cloud types are represented by the
i iation, cloud are
indicated as BKN or OVC and the height of the base
and the tops are inicated by the following convention:

Altocumulus, base
BKNAC240 o100 chart level,

XX tops 24 000 ft.

* ABBREVIATIONS
CAT — clear air turbulence
ISOLD — isolated
FRQ — frequent
LYR — layers
MXD — mixed
OCNL — occasional
LEE WV — lee/mountain waves
CLR — clear
FZLVL — freezing level

Figure 12.1(c)—Fronts and Other Conventions

Trough of

? 7 warm air aloft

AAA Wam front dAh A A Occlusion

Y A Quasistationary
front

0°C Isotherm height

in hundreds of feet

—— —— Upper trough

A A A coldfront

1020 Mean sea level Isobars,
pressure in millibars

R, —— —— Trough line

12.2 HigH-LeveL CHARTS

Figure 12.2(a)—Example of a Significant Weather
Prognostic High Level Chart (SIGWX HI LVL)
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These charts, produced for the mid and high levels, show
occurring or forecast weather conditions considered to be
of concern to aircraft operations. A world area forecast
centre (WAFC), through the U.S. National Oceanic and
Atmospheric Administration’s National Weather Service,
issues a chart depicting forecast weather conditions between
FL 250 and FL 630. Each chart includes a background that
depicts the major bodies of land and water for the related
region along with a few letters that correspond to the
first letters of the names of cities located at the adjacent
black dot. The meteorological conditions depicted and the
symbols used are:

(@) Active thunderstorms—The cumulonimbus (CB) symbol
is used when thunderstorms occur, or are forecast to occur,
over a widespread area, along a line, embedded in other
cloud layers, or when concealed by a hazard. The amounts
and the spatial coverage (in brackets) are indicated as:

(1) ISOL (isolated)—for individual CBs (less than 50%)

(i) OCNL (occasional)—for  well-separated CBs
(50-75% inclusive)

(iii) FRO (frequent)—for CBs with little or no separation
(greater than 75%)

NOTE:

The definitions of the above terms, as used in the International
Civil Aviation Organization (ICAO) charts, differ from those
used for national significant meteorological information
(SIGMET), AIRMET and graphic area forecast (GFA). The
ICAO definitions involve 25% greater coverage in all cases.
Some charts may include SCT which refers to 25-50% area
coverage. In addition, ISOL is used by ICAO while ISOLD is
used in national forecasts.

Embedded CBs may or may not be protruding from the cloud
or haze layer. The following abbreviations are used to indicate
the presence of CBs: ISOL embedded CB, OCNL embedded
CB, FRQ embedded CB and FRQ CB. All other clouds are
depicted using OKTA amounts, followed by the cloud type. In
certain cases the abbreviation LYR (layer or layered) is used
to indicate cloud structure.

(b) Cloud heights—When cloud tops or bases exceed the upper
or lower limits of a significant weather prognostic chart, an
XXX symbol is used on the appropriate side of the dividing
line. Consider, for example, the significant weather
prognostic chart that extends from FL 250 to FL 630. If
well-separated embedded CBs based below FL 250 and
topped at FL 450 were present, this would be depicted as
follows:

Figure 12.2(b)—Clouds Heights
7T
OCAL EMBD
CB 430
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The scalloped line indicates the area in which the conditions
written inside apply.

Tropopause heights—Tropopause heights are depicted
as flight levels, except when defining areas of very flat
slope, and are enclosed in a rectangular box. The centre
of the box represents the grid point being forecast.

Figure 12.2(c)—Tropopause Heights
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(d) Jet streams—The height and speed of jet streams having

a core speed of 80 kt or more are shown oriented to true
north using arrows with pennants and feathers for speed
and spaced sufficiently close to give a good indication
of speed and height changes. A double-hatched line
across the jet stream core indicates a speed increase or
decrease of 20 kt or greater at a jet stream speed of 100 kt
or higher. For example, a 120 kt jet stream initially at
FL 420 dropping to 80 kt at FL 370 would be depicted as

Figure 12.2(d)—Jet Streams
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The vertical depth of the jet stream is depicted by two
numbers, indicating the base and top of the 80-kt isotach
in hundreds of feet above sea level. In the above example,
the 80-kt isotach is forecast to be based at FL 320 and
topped at FL 520. Only jet streams with a speed of 120 kt
or more will contain vertical depth information.

Turbulence—Areas of moderate or severe turbulence in
cloud or clear air are depicted using heavy dashed lines,
height symbols, a ~/\_for moderate turbulence and a _f\\_
for severe. Wind shear and mountain wave turbulence are
included; convective turbulence is not. For example, an
area of moderate turbulence between FL 280 and FL 360
would be shown as:

Figure 12.2(e)—Turbulence
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Severe squall lines—Severe squall lines are depicted
using the symbol —V- and are oriented to true north
with a representative length. An area of frequent CBs
associated with a squall line would be shown as:

Figure 12.2(f)—Severe Squall Lines
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Icing and hail—Icing and hail are not specifically noted,
but rather, the following statement is included in the label
on each chart:

SYMBOL CB IMPLIES HAIL, MODERATE OR GREATER
TURBULENCE AND ICING

Widespread sandstorms or dust storms—Areas of these
conditions are shown using a scalloped line, height
symbol and a S. For example:

Figure 12.2(g)—Widespread Sandstorms
or Dust Storms

Tropical cyclones—The symbol Q is used to depict
tropical cyclones and, if any of the previous criteria are
met, these will be included. For example, an area of
frequent CBs between 10 000 ft and 50 000 ft with an
associated tropical storm named “William” would be
shown as:

Figure 12.2(h)—Tropical Cyclones

William @ FRQ B
500
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Significant weather prognostic charts depicting the
tropical cyclone symbol will have a statement to the
effect that the latest tropical cyclone advisory, rather than
the tropical cyclone’s prognostic position on the chart, is
to be given public dissemination.
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Volcanic eruptions—Information on the location of
volcanic eruptions that are producing ash clouds of
significance to aircraft operations is shown as follows:
the volcanic eruption symbol is shown at the location
of the volcano; on the side of the chart, a box is shown
containing the volcano eruption symbol, the name and
international number of the volcano (if known), the
latitude/longitude, and date and time of the first eruption
(if known). Check SIGMET and NOTAM or ASHTAM
for volcanic ash. The symbol is as follows, and may be
depicted in red on colour charts:

Figure 12.2(i)—Volcanic Eruptions

LA

(k) Radioactive material in the atmosphere—Information on

the location of a release of radioactive materials into the
atmosphere that is of significance to aircraft operations is
shown as follows: the radioactivity symbol at the site of
the accident; on the side of the chart, in a box containing
the radioactivity symbol, latitude/longitude of the site of
the accident, date and time of the release and a reminder
to users to check NOTAM for the area concerned. The
symbol, in black on a yellow circular background when
depicted in colour, is as follows:

Figure 12.2(j)—Radioactive Material in the Atmosphere
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13.0 VOLCANIC ASH PRODUCTS

@

(b)

ICAO products—The Montréal volcanic ash advisory
centre (VAAC), a unit of Environment Canada, is
an International Civil Aviation Organization (ICAO)
designated centre responsible for issuing specialized
advisories when volcanic ash is present in Canadian-
controlled airspace. VAAC Montréal issues volcanic ash
advisories (VA A) on the horizontal and vertical extent of
volcanic clouds, their altitude, and expected movements.
These advisories are based on satellite observations, pilot
reports, and weather forecast and dispersion models.
VAA are issued as both text and graphic products and are
available via the VAAC Montréal Web site at <https:/

weather.ge.ca/eer/vaac/index_e.html>.

Model simulations of volcanic ash—In addition to the
official VAA described in the previous paragraph, results
from simulations of the volcanic ash dispersion model,
known as MLDPn (an abbreviation that stands for modeéle
langrangien de dispersion de particules d ordre n), are also

available at <https:/weather.gc.ca/eer/vaac/index_e.html>.

Forecasts of concentrations of ash and the expected paths of
volcanic clouds are generated when volcanic ash threatens
Canadian-controlled airspace.

Such simulations are also performed for active volcanos
whose eventual eruption could affect Canadian-
controlled airspace. These MLDPn outputs are produced
automatically using hypothetical eruption start times that
are three hours apart. Forecast ash concentrations are
presented as prognostic charts composed of four panels.

Figure 13.1 shows the average concentration for three
layers expressed in terms of flight levels (in hundreds
of feet) as well as the ash mass loading for the whole
atmospheric column: surface to FL200 (upper left-hand
panel), FL200-FL350 (upper right-hand panel), FL350—
FL600 (lower left-hand panel), and ash mass loading
(lower right-hand panel).

The time at which the run starts is indicated in the legend
box in the lower, left-hand portion of the image. The date
and time of forecast validity are indicated on the clock
in the lower, right-hand portion of the image. The results
are based on the execution of the last global numerical
weather prediction (NWP) model using either 0000 or
1200 UTC data.

The volcano of interest is at the centre of the image. The
average volcanic ash concentration in the atmospheric
layer is depicted as very low, low, moderate, or high. The
isolines are for 1, 10, 100 and 1 000 pg/m?® (micrograms
per cubic metre). The areas between the isolines are
enhanced as follows:

(i) 1-10 pg/m? is indicated by blue stippling;

(i) 10-100 pg/m? is indicated by green stippling;

(iii) 100—1 000 pg/m?* is indicated by yellow stippling;
and

(iv) > 1 000 ug/m? is indicated by orange stippling.

The total ash mass loading is also depicted as very low,
low, moderate, or high, with isolines for 0.01; 0.1; 1 and
10 g/m?.

CAUTION:

Users are reminded to consult the latest significant
meteorological information (SIGMET) and official ICAO
products for updates on the position and vertical extent of the
volcanic ash warning area. Even light (LGT) concentrations
constitute a potential danger to aviation. Turbine engine
flameouts have been attributed to light volcanic ash clouds
located up to 1 000 NM from the source (see AIR 2.6).
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Figure 13.1—Example of Volcanic Ash Forecast Caused by a Hypothetical Eruption
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14.0 ABBREVIATIONS-AVIATION

FORECASTS DURG during
DVLPG developing
The following list of commonly used abbreviations is not 7 drizzle
exhaustive. For a complete list of abbreviations, please
consult the Manual of Word Abbreviations (MANAB) on the | E east
Environment Canada Web site. ELSW elsewhere
Table 14.1—Abbreviations—Aviation Forecasts EMBD embedded
ABV above ERLY easterly
ACC altocumulus castellanus EXC except
ACRS across FCST forecast
ACSL standing lenticular altocumulus FEW few clouds
AFL above freezing layer FG fog
AHD ahead FM from
ALG along FNT front
APCH approach FRQ frequent
ASL above sea level FT foot
BECMG becoming FU smoke
BGNG beginning FZ freezing
BKN broken FZLVL freezing level
= |BL blowing HGT height
: BLO below HI high
BR mist HR hour
BRF brief HVY heavy
BRFLY briefly ICG icing
BRKS breaks ICGIC icing in cloud
BTN between ICGIP icing in precipitation
CAT clear air turbulence INSTBY instability
CAVOK ceiling and visibility OK INTMT intermittent
CB cumulonimbus INTS intense
CIG ceiling INTSFY intensify
CLD cloud ISOL isolate
CLR clear ISOLD isolated
CNTR centre KT knot
CST coast LCL local
Cu cumulus LFTG lifting
DCRG decreasing LGT light
DEG degree LK lake
DNSLP downslope LLJ low level jet stream
DP deep LLWS low level wind shear
DPNG deepening LN line
DRFT drifting LO low
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CONTRACTION PLAIN LANGUAGE CONTRACTION PLAIN LANGUAGE

LTL little RA rain

LTNG lightning RDG ridge

LVL level REP report

LWR lower REPS reports

LWRG lowering RGN region

LYR layer RPDLY rapidly

MDT moderate S south

MOVG moving SCT scattered

MTS mountains SE southeast

MXD mixed SELY southeasterly

N north SEV severe

NE northeast SFC surface

NELY northeasterly SH shower

NGT night SHLW shallow

NLY northerly SIGWX significant weather
NM nautical mile SKC sky clear

NMRS numerous SLY southerly

NR near SM statute mile

NRLY nearly SN snow

NSW no significant weather SPECI special meteorological report
NW northwest SQ squall

NWLY northwesterly STG strong

OBSC obscure SVRL several

OBSCD obscured SW southwest

OCNL occasional SWLY southwesterly
OCNLY occasionally TCU towering cumulus
OFSHR offshore TEMPO temporary
ONSHR onshore TROF trough

OTLK outlook TROWAL trough of warm air aloft
0TWZ otherwise TRRN terrain

ove overcast TS thunderstorm
OVR over TURB turbulence

PCPN precipitation UPR upper

PD period UPSLP upslope

PL ice pellets uTC coordinated universal time
PROB probability VC vicinity

PROG prognostic, prognosis VIS visibility

PRSTG persisting VLY valley

PTCHY patchy VRB variable

PTLY partly A% vertical visibility
Qs quasi-stationary W west
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CONTRACTION PLAIN LANGUAGE

WDLY widely

WK weak

WLY westerly

WND wind

WRM warm

WS wind shear
WV wave

XTNSV extensive
XTRM extreme

z ZULU (or UTC)
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RAC—RULES OF THE AIR
AND AIR TRAFFIC

SERVICES

1.0 GENERAL INFORMATION

1.1 AR TRAFFIC SERVICES

The following is a list of control, advisory and information
services that are available to pilots.

1.1.1  ATC and Information Services

The following air traffic control and information services are
provided by ACCs and TWRs.

(a) Airport control service is provided by airport TWRs to
aircraft and vehicles on the manoeuvring area of an airport
and to aircraft operating in the vicinity of an airport.

(b) Area control service is provided by ACCs to IFR and
CVEFR flights operating within specified control areas.

(c) Terminal control service is provided by ACCs to IFR and
CVEFR flights operating within specified control areas.

(d) Terminal radar service is an additional service provided by
IFR units to VFR aircraft operating within Class C airspace.

(e) Alerting service notifies appropriate organizations
regarding aircraft in need of search and rescue services,
or alerts crash equipment, ambulances, doctors and any
other safety services.

(f) Altitude reservation service includes the service of the
altitude reservation East (Gander) and altitude reservation
West (Edmonton) in co-ordination with ACCs in providing
reserved altitude for specified air operations in controlled
airspace, and in providing information concerning these
reservations and military activity areas in controlled and
uncontrolled airspace.

(g) AMIS is provided by ACCs for the collection, processing
and dissemination of aircraft movement information for
use by air defence units relative to flights operating into
or within Canadian ADIZ.

(i) Flight information service is provided by ATC units
to assist pilots by supplying information concerning
known hazardous flight conditions. This information
will include data concerning unfavourable flight
conditions and other known hazards; which may not
have been available to the pilot prior to takeoff or
which may have developed along the route of flight.

The ATC service has been established primarily for the
prevention of collisions and the expediting of traffic. The
provision of such service will take precedence over the
provision of flight information service, but every effort will
be made to provide flight information and assistance.

Flight information will be made available, whenever
practicable, to any aircraft in communication with an ATC
unit, prior to takeoff or when in flight, except where such
service is provided by the aircraft operator. Many factors (such
as volume of traffic, controller workload, communications
frequency congestion and limitations of radar equipment)
may prevent a controller from providing this service.

VEFR flights will be provided with information concerning:
(a) severe weather conditions along the proposed route of flight;
(b) changes in the serviceability of navigation aids;

(c) conditions of airports and associated facilities;

(d) other items considered pertinent to safety of flight.

IFR flights will be provided with information concerning:
(a) severe weather conditions;

(b) weather conditions reported or forecast at destination or
alternate aerodromes;

(c) changes in the serviceability of navigation aids;
(d) condition of airports and associated facilities; and
(e) other items considered pertinent to the safety of flight.

Flight information messages are intended as information
only. If a specific action is suggested, the message will be
prefixed by the term “ATC SUGGESTS...” or “SUGGEST
YOU...” and the pilot will be informed of the purpose of the
suggested action. The pilot is responsible for making the final
decision concerning any suggestion.

Surveillance radar equipment is frequently used in the
provision of information concerning hazards, such as chaff
drops, bird activity and possible traffic conflictions. Due to
limitations inherent in all radar systems, aircraft, chaff, etc.,
cannot be detected in all cases.

Whenever practicable, ATC will provide flights with severe
weather information pertinent to the area concerned. Pilots
may assist ATC by providing pilot reports of severe weather
conditions they encounter. ATC will endeavour to suggest
alternate routes available in order to avoid areas experiencing
severe weather.
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ATC will provide pilots intending to operate through chaff
areas with all available information relating to proposed or
actl chaff drops:

(a) location of chaff drop area;

(b) time of drop;

(c) estimated speed and direction of drift;
(d) altitudes likely to be affected; and

(e) relative intensity of chaff.

Information concerning bird activity, obtained through
controller’s observations or pilot reports, will be provided to
aircraft operating in the area concerned. In addition, pilots
may be warned of possible bird hazards if radar observation
indicates the possibility of bird activity. Information will be
provided concerning:

(a) size or species of bird, if known;
(b) location;

(c) direction of flight; and

(d) altitude, if known.

Radar traffic information and radar navigation assistance to
VER flights are contained in RAC 1.5.

1.1.2  Flight Advisory and Information Services

The following flight advisory and information services are
provided by FICs and FSSs.

1.1.2.1 A FIC provides:

(@) Pilot briefing service: the provision of, or consultation on,
meteorological and aeronautical information to assist pilots
in pre-flight planning for the safe and efficient conduct of
flight. The flight service specialist adapts meteorological
information, including satellite and radar imagery, to
fit the needs of flight crew members and operations
personnel, and provides consultation and advice on special
weather problems. Flight service specialists accept flight
plan information during a briefing.

(b) FISE: the exchange on the FISE frequency of information
pertinent to the en-route phase of flight. Air traffic
information is not provided. Upon request from an aircraft,
a FIC provides:

(i) meteorological information: SIGMET, AIRMET, PIREP,
aerodrome routine meteorological report (METAR),
aviation selected special weather report (SPECI) ,
aerodrome forecast (TAF), altimeter setting, weather
radar, lightning information and briefing update;

(i) aeronautical information:. NOTAM, RSC, CRFI,
MANOT and other information of interest for flight
safety; and

(iii) relay of communications with ATC: IFR clearance
and SVFR authorization.

En-route aircraft may submit to a FIC: PIREPs, IFR and
VEFR position reports (including arrival and departure times),
revised flight plan or flight itinerary information and other
reports, such as vital intelligence sightings (CIRVIS), fireball
(meteorite) observations or pollution reports. (See AIP
Canada (ICAO) ENR 1.14). Fuel dumping information may
also be submitted for coordination with the appropriate ACC
and for aeronautical broadcast needs.

(c) Aeronautical broadcast service: the broadcast on the FISE
frequency, and on 126.7 MHz, of SIGMET, urgent PIREP
and information concerning fuel dumping operations.

(d) VFR flight plan alerting service: the notification of RCCs
and provision of communications searches when an
aircraft on a VFR flight plan or flight itinerary becomes
overdue and needs SAR aid.

(e) Flight regularity message service: the relay by FICs of
messages between an aircraft in flight and the aircraft
operating agency, and vice versa, when an agency with
AFTN access subscribes to the service for an annual cost.
Agencies interested in subscribing to this service should
contact the NAV CANADA Customer Service Centre.

1.1.2.2  An FSS provides:

(a) AAS: the provision of information pertinent to the arrival
and departure phases of flight at uncontrolled aerodromes
and for transit through an MF area. AAS is provided on
the MF and is normally in conjunction with VCS.

The elements of information listed below are provided, if
appropriate, by the flight service specialist during initial
aerodrome advisory communications with an aircraft:

(i) active or preferred runway;

(i) wind direction and speed;

(iii) air traffic that warrants attention;

(iv) vehicle traffic;

(v) wake turbulence cautionary;

(vi) aerodrome conditions;

(vil)weather conditions; and additional information of
interest for the safety of flight.
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The flight service specialist updates this information, when
appropriate, after the initial advisory. Pilots are encouraged
to indicate in initial transmissions to the FSS that information
has been obtained from the ATIS or from an AWOS (or
LWIS) broadcast, or use the phrase “HAVE NUMBERS” if
runway, wind and altimeter information from the previous
aerodrome advisory have been received, so that the flight
service specialist does not repeat the information.

Mandatory reports by aircraft on the MF are critical for the
FSS to be able to provide effective air traffic information.
At certain FSS locations, air traffic information may also
be based on a radar display. A pilot remains responsible for
avoidance of traffic in Class E airspace.

Communications regarding TCAS events and displayed
information should be limited to that required to inform the
flight service specialist that the aircraft is responding to an
RA. Discretion should be used in using the TCAS traffic
display to ask questions regarding traffic in the vicinity of
an aircraft. As would be expected, aircraft shown on a TCAS
display may not match the traffic information provided by the
flight service specialist.

NOTAM, RSC and CRFI are included in advisories for a
period of 12 hr for domestic traffic, and 24 hr for international
traffic, after dissemination by means of telecommunication.
Aerodrome conditions published prior to these time limits
should have been received in the pilot briefing or can be
obtained on request.

Aerodrome lighting is operated by the FSS, unless otherwise
indicated in the CFS. The flight service specialist relays ATC
clearances, SVFR authorizations, and routinely informs the
ACC of all IFR arrival times. The specialist also relays a VFR
arrival report to a FIC upon request from an aircraft.

Pilots should be aware that a flight service specialist will alert
the appropriate agencies for any aircraft that has received a
landing advisory for an aerodrome that lies within an MF area
and within radio communication range, if it fails to arrive
within 5 min of its latest ETA, and communication cannot be
re-established with the aircraft.

(b) VCS: the provision, at locations where AAS is provided,
of instructions to control the movements of vehicles,
equipment and pedestrians on manoeuvring areas of
uncontrolled aerodromes. Flight service specialists will
normally instruct vehicle traffic to leave the intended
runway at least 5 min prior to the estimated time of landing
or before a departing aircraft enters the manoeuvring
area. The specialist will coordinate with the pilot prior
to authorizing traffic to operate on the intended runway
within less than 5 min of the estimated time of landing or
the time an aircraft is ready for takeoff.

(c) VDF service: the provision of VDF navigation assistance
to VFR aircraft. This service includes provision of the
aircraft’s bearing and a reciprocal heading, but is not
intended as a substitute for normal VFR navigation.

1.1.2.3  FICs and FSSs may provide:

(a) RAAS: the provision, via RCO, of information pertinent to
the arrival and departure phases of flight and for transit
through an MF area.

RAAS consists in the issuance of the same type of
information as in AAS, except that it is provided from a
remote location. It is emphasized that the flight service
specialist cannot observe the runways, taxiways, airspace
or weather conditions in the vicinity of the aerodrome.
Wind, altimeter and other weather information is usually
extracted from the latest METAR or SPECI, and may not
always be as representative of actual conditions as in AAS.

(b) VAS: the provision, via RCO, of information and
advisories concerning the movements of vehicles,
equipment and pedestrians on manoeuvring areas at
designated uncontrolled aerodromes. VAS is provided
at locations where RAAS is also provided. The flight
service specialist will request vehicle traffic to leave the
intended runway at least 5 min prior to the estimated time
of landing, but cannot ascertain visually if the traffic has
actually vacated the runway.

(c) Alerting service: the notification of appropriate
organizations regarding aircraft in need of SAR services
or alerts of crash equipment, ambulances, doctors and any
other safety services. Alerting of a responsible authority,
if experiencing unlawful interference, bomb threat or
inability to communicate in the clear, is also included in
this service.

(d) Emergency assistance service: the provision of aid to
a pilot when in an emergency, or potential emergency
situation, such as being lost, encountering adverse weather
conditions or experiencing aircraft-related emergencies
or equipment failure. At some locations, emergency
navigational assistance is provided to a pilot who is lost or
experiencing IMC, through the use of VDF equipment or
by transferring the pilot to ATC for radar service.

(€) NOTAM information service: the collection and
dissemination of NOTAM, RSC and CRFI information by
the flight service specialist. A pilot may report to a FIC or
an FSS any hazards to the air navigation system that may
need NOTAM distribution. The flight service specialist
will distribute the information if it meets the criteria
established in the Canadian NOTAM Procedures Manual.
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(f) Weather observation service: the observation, recording
and dissemination of surface weather information for
aviation purposes.

1.1.2.4 International Flight Service Station (IFSS)

An aeronautical station that provides a communications
service for international air operators. Gander is the only
IFSS in Canada.

1.1.3  Arctic Radio

Arctic Radio operates from the North Bay FIC (Ontario).
It provides FISE and emergency communication to aircraft
operating in the Northwest Territories and Nunavut and
in the vicinity of the ADIZ. It also provides radar position
information (latitude and longitude, bearing and distance,
altitude and ground speed) upon pilot request.

1.1.4 Military Flight Advisory Unit

DND operates Military Flight Advisory Unit (MFAU) which
provide flight information services that enhance flight safety
and efficiency. These services are available by calling the
appropriate station followed by “Advisory”, i.e. “Namao
Advisory”. MFAU provide en route flight information,
airport advisory, ground control, field condition reports,
flight planning, alerting service, navigation assistance,
NOTAM, PIREPs, and weather reports. An MFAU may be
used to accept and relay VFR and IFR position reports and
ATC clearances.

1.2 Services OTHER THAN AIR TRAFFIC
Services (ATS)
1.2.1  UNICOM

A UNICOM is an air-ground communications facility
operated by a private agency to provide PAS service at
uncontrolled aerodromes. At these locations the choice of
frequencies are 122.7, 122.8, 123.0, 123.3, 123.5, 122.75,
122.95, 123.35, 122.725, 122.775, and 122.825 MHz.

The use of all information received from a UNICOM station
is entirely at the discretion of the pilot. The frequencies
are published in aeronautical information publications as a
service to pilots, but TC takes no responsibility for the use
made of a UNICOM frequency.

An AU is an air-ground communications service that can
provide approach and landing information to IFR pilots. The
service provider is required to ensure that:

(@) meteorological instruments used to provide the approach
and landing information meet the requirements stipulated
under CAR 804.01(1)(c) or the applicable exemption; and

(b) UNICOM operators meet the training requirements
stipulated under CAR 804.01(1)(c) or the applicable
exemption.

Where the above standards are met, the AU operator may
provide a station altimeter setting for an instrument procedure.
The wind speed and direction for a straight-in landing from
an instrument approach may or may not be provided.

Operators providing AU services may also advise pilots of
runway conditions and of vehicle or aircraft positions on the
manoeuvring area.

An AU is indicated as “UNICOM (AU)” in the CAP and the
CFS.

1.2.2  Airport Radio/Community Aerodrome
Radio Station

Airport radio (APRT RDO), in most cases, is provided by a
community aerodrome radio station (CARS) and has been
established to provide aviation weather and communication
services to enhance aircraft access to certain acrodromes.

APRT RDO/CARS service is provided by observer-
communicators (O/C) who are certified to conduct aviation
weather observations and radio communications to facilitate
aircraft arrivals and departures.

Hours of operation are listed in the Canada Flight
Supplement (CFS) Aerodrome/ Facility Directory under the
subheadings COM/APRT RDO.

Services provided by APRT RDO/CARS
following:

include the

(a) Emergency Service: The O/C will respond to all emergency
calls (distress, urgency and ELT signals), incidents or
accidents by alerting a designated NAV CANADA FIC
and appropriate local authorities.

(b) Communication Service: The O/C will provide pilots with
information in support of aircraft arrivals and departures,
including wind, altimeter, runway and aerodrome status
(including vehicle intentions and runway condition),
current weather conditions, PIREPs and known
aircraft traffic.

NOTES:
1. O/Cs are authorized to provide an altimeter setting for an
instrument approach.

2. O/Cs provide limited traffic information. APRT RDOs/
CARS are located at uncontrolled aerodromes within
MF areas. Pilots must communicate on the MF as per
uncontrolled aerodrome procedures.

3. O/Cs do not provide ATC services. At acrodromes within
controlled airspace served by APRT RDO/CARS, pilots
must contact ATS via the RCO, PAL or telephone to obtain
special VFR authorization or IFR clearances.
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(c) Weather Observation Service: The O/C will monitor, observe,
record and relay surface weather data for aviation purposes
(METARs or SPECIs) in accordance with CAR 804
standards. The O/C may request PIREPs from pilots to
confirm weather conditions, such as height of cloud bases.

(d) Flight Plan/Flight Information Service: If necessary, at
most APRT RDOs/CARS, O/Cs will accept flight plans/
itineraries; however, pilots are encouraged to obtain a full
pre-flight briefing and then file their flight plan/itinerary
with a FIC.

NOTE:

Pilots should be aware that O/Cs are only authorized to provide
NOTAMs and weather information (METARSs or SPECIs) for
their own aerodrome. Information for other areas/acrodromes
should be obtained from a FIC.

At APRT RDO/CARS sites colocated with an RCO,
pilots should open and close flight plans/itineraries, pass
position reports and obtain FISE directly from the FIC
via the RCO. At sites with no RCO, when requested by
the pilot, the APRT RDO/CARS O/C will relay messages
to open and close flight plans/ itineraries and position
reports (IFR, VFR, DVFR) to a FIC.

(e) Monitoring of Equipment/NAVAIDs: During the APRT
RDO/CARS hours of operation, O/Cs will monitor the
status of equipment related to aerodrome lighting, weather,
communications, etc. Malfunctions will be reported to the
designated NAV CANADA facility, and a NOTAM will be
issued as required. For site-specific NAVAID monitoring
by APRT RDO/CARS, refer to the CFS and Enroute Low
Altitude and Enroute High Altitude charts.

1.2.3  Private Advisory Stations (PAS)—
Controlled Airports

Aecronautical operators may establish their own private
facilities at controlled airports for use in connection with
company business, such as servicing of aircraft, availability
of fuel, and lodging. The use of PAS at controlled aecrodromes
shall not include information relative to ATC, weather reports,
condition of landing strips, or any other communication
normally provided by ATC units.

1.2.4 Apron Advisory Service

Apron advisory service at most controlled airports is provided
by ATS. However, some large airports are providing advisory
service on aprons through a separate apron management unit
staffed by airport or terminal operator personnel. This service
normally includes gate assignment, push-back instructions, and
advisories on other aircraft and vehicles on the apron. Aircraft
entering the apron will normally be instructed by the ground
controller to contact apron prior to or at the designated change-
over point. Aircraft leaving the apron shall contact ground
on the appropriate frequency to obtain taxi clearance before
exiting the apron and before entering the manoeuvring area.

1.3 ATIS

ATIS is the continuous broadcasting of recorded information
for arriving and departing aircraft on a discrete VHF/UHF
frequency. Its purpose is to improve controller and flight
service specialist effectiveness and to relieve frequency
congestion by automating the repetitive transmission of
essential but routine information.

ATIS messages are recorded in a standard format and contain
such information as:

(a) airport name and message code letter;
(b) weather information, including:

(i) time,

(i1) surface wind, including gusts,

(iii) visibility,

(iv) weather and obstructions to vision,

(v) ceiling,

(vi) sky condition,

(vii)temperature,

(viii) dew point,

(ix) altimeter setting,

(x) pertinent SIGMETs, AIRMETs and PIREPs, and

(xi) other pertinent remarks;

(c) type of instrument approach in use, including information
on parallel or simultaneous converging runway operations;

(d) landing runway, both IFR and VFR, including information
on hold short operations and the stopping distance available;

(e) departure runway, both IFR and VFR;

(f) a NOTAM or an excerpt from a NOTAM, pertinent
information regarding the serviceability of a NAVAID, or
field conditions applicable to arriving or departing aircraft.
These may be deleted from an ATIS message after a
broadcast period of 12 hr at domestic airports or 24 hr at
international airports;

(g) instruction that aircraft are to acknowledge receipt of the
ATIS broadcast on initial contact with ATC/FSS.

Each recording will be identified by a phonetic alphabet code
letter, beginning with ALFA. Succeeding letters will be used
for each subsequent message.
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Example of an ATIS Message:

TORONTO  INTERNATIONAL  INFORMATION  BRAVO.
WEATHER AT ONE FOUR ZERO ZERO ZULU: WIND ZERO
FIVE ZERO AT TWO ZERQO, VISIBILITY FIVE HAZE, CEILING
THREE THOUSAND OVERCAST, TEMPERATURE ONE EIGHT,
DEW POINT ONE SIX, ALTIMETER TWO NINER FOUR
SIX, PARALLEL ILS APPROACHES ARE IN PROGRESS. IFR
LANDING ZERO SIX RIGHT, ZERO SIX LEFT. VFR LANDING
ZERO SIX LEFT. DEPARTURE ZERO SIX LEFT. NOTAM: GLIDE
PATH ILS RUNWAY ONE FIVE OUT OF SERVICE. INFORM
ATC YOU HAVE INFORMATION BRAVO.

NOTE:

Current time and RVR measurements will not be included
in the ATIS message, but will be issued in accordance with
current practices. Temperature and dew point information is
derived only from the scheduled hourly weather observations.

Pilots hearing the broadcast should inform the ATC/FSS unit
on initial contact that they have received the information,
by repeating the code letter that identifies the message,
thus obviating the need for the controller/specialist to issue
information.

Example:
...WITH BRAVO.

During periods of rapidly changing conditions that would
create difficulties in keeping the ATIS message current, the
following message will be recorded and broadcasted:

BECAUSE OF RAPIDLY CHANGING WEATHER/AIRPORT
CONDITIONS, CONTACT ATC/FSS FOR CURRENT INFORMATION.

The success and effectiveness of ATIS is largely dependent
upon the co-operation and participation of airspace users;
therefore, pilots are strongly urged to take full advantage of
this service.

1.4  Uske oF Term "CAVOK"

The term “CAVOK” (KAV-OH-KAY) may be used in air-
ground communications when transmitting meteorological
information to arriving aircraft.

CAVOK refers to the simultaneous occurrence of the following
meteorological conditions at an airport:

(@) no cloud below 5 000 feet, or below the highest minimum
sector altitude, whichever is higher, and no cumulonimbus;

(b) a visibility of 6 SM or more;

(c) no precipitation, thunderstorms, shallow fog, or low
drifting snow.

This term, coupled with other elements of meteorological
information, such as wind direction and speed, altimeter
setting and pertinent remarks, will be used in transmissions
directed to arriving aircraft and, where applicable, in the
composition of ATIS messages. A pilot, on receipt of CAVOK,
may request that detailed information be provided.

CAVOK does not apply to the provision of meteorological
information to en route aircraft and, therefore, will not be
used when such information is transmitted to aircraft engaged
in that particular phase of flight.

1.5 RADAR SERvVICE

1.5.1 General

The use of radar increases airspace utilization by allowing ATC
to reduce the separation interval between aircraft. In addition,
radar permits an expansion of flight information services,
such as traffic information, radar navigation assistance and
information on chaff drops and bird activity. Due to limitations
inherent in all radar systems, it may not always be possible
to detect aircraft, weather disturbances, etc. Where radar
information is derived from secondary surveillance radar
(SSR) only (i.e. without associated primary radar coverage), it
is not possible to provide traffic information on aircraft that are
not transponder-equipped or to provide some of the other flight
information (See AIP Canada (ICAO) ENR 1.6).

1.5.2 Procedures

Before providing radar service, ATC will establish
identification of the aircraft concerned either through the use of
position reports, identifying turns, or transponders. Pilots will
be notified whenever radar identification is established or lost.

Examples:
IDENTIFIED; or IDENTIFICATION LOST.

Pilots are cautioned that radar identification of their flight
does not relieve them of the responsibility for collision
avoidance or terrain (obstacle) clearance. ATC will normally
provide radar-identified IFR and CVFR flights with
information on observed radar targets. At locations where
an SSR is used without collocated primary radar equipment,
ATC cannot provide traffic information on aircraft without a
functioning transponder.

ATC assumes responsibility for terrain (obstacle) clearance
when vectoring en route IFR and CVFR flights and for IFR
aircraft being vectored for arrival until the aircraft resumes
normal navigation.

Vectors are used when necessary for separation purposes,
when required by noise abatement procedures, when requested
by the pilot, or whenever vectors will offer operational
advantages to the pilot or the controller. When vectors are
initiated, the pilot will be informed of the location to which
the aircraft is being vectored.
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Example:

VECTORS TO VICTOR THREE ZERO ZERO, TURN LEFT
HEADING ZERO FIVE ZERO. VECTORS TO THE VANCOUVER
V-0-R ZERO FIVE THREE RADIAL, FLY HEADING ZERO TWO
ZERO. VECTORS TO FINAL APPROACH COURSE, DEPART
KLEINBURG BEACON ON HEADING TWO FOUR ZERO.

Pilots will be informed when vectors are terminated, except
when an arriving aircraft is vectored to the final approach
course or to the traffic circuit.

Example:
RESUME NORMAL NAVIGATION.

When an aircraft is vectored to final approach or to the traffic
circuit, the issuance of approach clearance indicates that
normal navigation should be resumed.

Normally radar service will be continued until an aircraft
leaves the areca of radar coverage, enters uncontrolled
airspace, or is transferred to an ATC unit not equipped with
radar. When radar service is terminated the pilot will be
informed accordingly.

Example:

RADAR SERVICE TERMINATED.

1.5.3 Radar Traffic Information

Traffic (or workload) permitting, ATC will provide IFR and
CVFR flights with information on observed radar targets
whenever the traffic is likely to be of concern to the pilot,
unless the pilot states that the information is not wanted. This
information may be provided to VFR aircraft when requested
by the pilot.

If requested by the pilot, ATC will attempt to provide radar
separation between identified IFR aircraft and the unknown
observed aircraft.

When issuing radar information, ATS units will frequently
define the relative location of the traffic, weather areas,
etc., by referring to the clock position. In this system, the 12
o’clock position is based on the observed radar track rather
than the actual nose of the aircraft. In conditions of strong
crosswind, this can lead to a discrepancy between the position
as reported by the controller and the position as observed by
the pilot.

The following diagram illustrates the clock positions.
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Issue traffic information to radar-identified aircraft as follows:

1. Position of the traffic in relation to the aircraft’s
observed track.

2. Direction of flight.

3. Type of aircraft, if known, or the relative speed and the
altitude, if known.

NOTE:

Direction of flight may be expressed as OPPOSITE
DIRECTION or SAME DIRECTION, while the altitude may
be expressed as a number of feet above or below the aircraft
receiving the traffic information.

Example:
TRAFFIC, TWO O'CLOCK, THREE AND A HALF MILES,
WESTBOUND, B747, ONE THOUSAND FEET ABOVE
YOUR ALTITUDE.

Issue traffic information to non-radar-identified aircraft
as follows:

1. Position of the traffic in relation to a fix.
2. Direction of flight.

3. Type of aircraft, if known, or the relative speed and the
altitude, if known.

NOTE:

Direction of flight may be expressed as OPPOSITE
DIRECTION or SAME DIRECTION, while the altitude may
be expressed as a number of feet above or below the aircraft
receiving the traffic information.

Example:
TRAFFIC, SEVEN MILES SOUTH OF RESOLUTE BAY VOR,
NORTHBOUND, B737, FL300.
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1.5.4 Radar Navigation Assistance to VFR Flights

When requested by pilots, radar-equipped ATC units will
provide assistance to navigation in the form of position
information, vectors or track, and ground speed checks. Flights
requesting this assistance must be operating within areas of
radar and communication coverage, and be radar-identified.

VEFR flights may be provided with this service:

(a) at the request of a pilot, when traffic conditions permit;
(b) when the controller suggests and the pilot agrees; or

(c) in the interest of flight safety.

The pilot is responsible for avoiding other traffic and avoiding
weather below VFR minima while on a VFR flight on
radar vectors.

If a radar vector will lead a VFR flight into IFR weather
conditions, the pilot must inform the controller and take the

following action:

(a) if practicable, obtain a vector which will allow the flight
to remain in VFR weather conditions; or

(b) if an alternative vector is not practicable, revert to
navigation without radar assistance; or

(c) if the pilot has an IFR rating and the aircraft is equipped
for IFR flight, the pilot may file an IFR flight plan, and
request an IFR clearance.

Emergency radar assistance will be given to VFR flights which
are able to maintain two-way radio communication with the
unit, are within radar coverage, and can be radar identified.

Pilots requiring radar assistance during emergency conditions
should contact the nearest ATC unit and provide the

following information:

1. Declaration of emergency (state nature of difficulty and
type of assistance required).

2. Position of aircraft and weather conditions within which
the flight is operating.

3. Type of aircraft, altitude, and whether equipped for
IFR flight.

4. Whether pilot has an IFR Rating.

Pilots unable to contact radar but in need of emergency
assistance may alert radar by flying a triangular pattern.

1.5.5 Obstacle Clearance During Radar Vectors
(a) IFR Flights

The pilot of an IFR flight is responsible for ensuring that
the aircraft is operated with adequate clearance from
obstacles and terrain; however, when the flight is being
radar-vectored, ATC will ensure that the appropriate
obstacle clearance is provided.

Minimum radar vectoring altitudes (lowest altitude at
which an aircraft may be vectored and still meet obstacle
clearance criteria), which may be lower than minimum
altitudes shown on navigation and approach charts, have
been established at a number of locations to facilitate
transitions to instrument approach aids. When an IFR
flight is cleared to descend to the lower altitude, ATC will
provide terrain and obstacle clearance until the aircraft is
in a position from which an approved instrument approach
or a visual approach can be commenced.

If a communication failure occurs while a flight is being
vectored at an altitude below the minimum IFR altitudes
shown in the instrument approach chart, the pilot should
climb immediately to the appropriate published minimum
altitude, unless the flight is able to continue in Visual
Meteorological Conditions (VMC).

(b) VFR Flights

The pilot of a VFR aircraft remains responsible for
maintaining adequate clearance from obstacles and terrain
when the flight is being radar-vectored by ATC.

If adequate obstacle or terrain clearance cannot be
maintained on a vect