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‘ What you will learn:

v To use the CFS, VNC,VTA, weather packages,
NOTAMS and FSS to plan a cross-country flight

v Tofile a flight plan
¥ How to stay on track and avoid getting lost

v To get back on track if you drift off.
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‘ Why learn this:

v Want to go places! No street signs in the air.

¥ Many factors need to be taken into account to ensure a
safe arrival to intended destination

time
weather
terrain
fuel

airspace restrictions
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Links:

v

You have already used a variety of resources to obtain
information for local flights

You have used VNC and VTA charts

You have an understanding of airspace structure and
requirements

You have been introduced to E6B flight computer
You have set up plane for cruise

You practiced recovery from unusual attitudes and
emergency situations.

Ex. 23 - Navigation



BACKGROUND KNOWLEDGE - TKT

‘ Let’s see how much you already know:

Q What are WAC, VNC and VTA? What are their scales?
Q What do the following VNC symbols stand for?

v
AERODROMES

Asrodrome symbols may ba oftset for clarity of presentation

TORONTO

For sonicas and olhor data 506 the Flight Supplement

WITH SERVICES
WITH HARD SURFACED RUNWAYS

4 @ O $

OTHER AERODROMES

[H] I—

RADIO AIDS TO NAVIGATION ‘
Radio/Navigation faciities not operated by Nav Canada or Depariment of National Defence and Commercal
Broadcasting Stations are subject 10 outage of change without NOTAM
VDF = VHF/DF UDF = UHF/DF VUDF = VHF/UHF/DF
Compass roses are orented on mage north unless otherwise indicated.

Ows [Jov THEE 7HEE C0EE © S0 o 2 Rl

RADIO AIDS TO NAVIGATION DATA BOXES

I
‘el __Fo3 |

XKemm O

AERODROME DATA
T NAME ) NAME (M) NAME (R}
an T Hssmzza an [ samiz23 am s
DAYS 60
v
TR Uy 000000000 |
ATIS A I
371 I U
L I @  Common Trafic Advisory Frequencies (USA)
] S Shelterad mooring area
H I
53 _ (R)
r
DAYS 60 I NOSVFR  Fixgd-wing spocial VFR fight is pronibded (USA) |
|
AIHSPACE INFORMATION |
gs are magnetic |

Controbied airspace belcw IR is shown CZ 3000 (2700) Class fll control zone with ceiling 3000 feet ASL
Transpender Mocelllrequired in all class 8" and "C- airspace. T B P g 2700 faat)

{Abova aerodrome slavation
2 *D* 3000 (2700) |
—_——— -

T q
CYA 118{A) CAMADA: CYA - .-cvn G
k I USA: A-Aert P-Prohibited R- Rsslmed
ing

] W - Warmi |
- + - - IS ® CYA155(F) AREA ACTIITY CODES |
(o NN (- I ) |
A fa¥ COMpUISONY/ON EqQUEST rEPOing points. ™) - P)
() I ) I
J— S‘I«::cqm@miolsf‘am MOA - Minary Operation Area (USA) |
Altitudes are inclusive unless ctherwise indicated. |

e il ] (GZ0M) - NOTAM e indaio
MODEC VAL g
701
I

Al National, qurma\ and Municipal Parks are closed 1o aircralt unless otherwisa specified in the A.LP. Canada and/or tho supplemants or by priar
permission of the AZHIORIAta PArk authorities.

|

|

TOROKTO VHFAJHF Navigation Alds.
n215 | — DME available on equancy or channal.
OME l:nsa[rl ~——— TACAN mode " musl bé used

LF/MF Navigation Aids.

Type of navaid

DME Ch 98
248HZ =2tt..

TACAN and DME channels are without vOCa and i ol underined.
{Private] indicaios NON Nav Canada/DND facility.
TWE- Transcribed Weather Broadcast

no ATS frequency.

AIR/GROUND COMMUNICATION BOXES

HEAVY LINE BOXES ingicale FSS with Standard Group frequencies
.|

Other frequencies avaitable are shavwn TN
Barred frequencies (e.g. $434) are nol available

In the USA heavy line boxes indicate Fight Senvice Stations with
standard frequencies 255.4, 122 2 and emergency 243.0, 1215,

FSS combined FSS nol assaciated
i with Navaid

4G 1225 2435 1225

THIN UNE BOXES - Frequencies abiave box are fremoted 1o site

indicated in box rom sile shawn below box.

Those without frequencies and controlling FSS narme indicate
vadable.

1o FSS traquencies av
RCO or DRCO RCO or DRCO not
combined with Navaid associled win Navaid
126.7 - 2430 123.275

L——| FSS onr Itd hrs
ee GFS

OT sp@ CFS - indicates other COMMUNICANON Savces.
available outside FSS hours. See CFS for detais.

MISCELLANEQUS

— —E— —
R
o I

[ ] Maring Light. Whita unipss annotated.

Lighting Anngtations
Al - alternating white and red if colour nat indcated, F - fived, FI - fashing,
156 - bqual imenval, O - quick fiashing, Oc umunmp FI(3) - gwghashmg
Oc{2) - group acculting, SEC - sactor, sec - second. W - whil red, B -
G- groon, ¥ - yekom, (3] - et of hashes for o9 PO

38

DRCO - dialing instructions. gescrited in CFS,
AB Private Air/Gtound Statian,
l Only shawn when more than 75
nautical mies from public station.
CARS: ARPORT RADIO (ARPT RDO)
‘Community Aarodroma
u Radio Staton (CARS)
1749
(1084)
NOTE: Knewn obstructions 300° ar higher and knawn signiicant
absinuctons below 300

araa, only tha highast obsirucion s shown. Obstructons
e bgnied unless isbelled Ui
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VNC Navigation Chart Legend

AERODROMES
Aprodrome symbols may be offset for clarity of presentation
For services and cihor data soe the Flight Supplament

OTHER AERODROMES

\t Water
Hospital heliport

@ Status unknown

WITH SERVICES
WITH HARD SURFACED RUNWAYS

4 @

Only usable runways are shown.
Pattemns drawn al chart scake

O o
® Heliport
® Abandoned

WITHOUT HARD SURFAGED RUNWAYS

O uwe P we

AERODROME DATA
T NAME NAME (M) NAME (R)
371 L H53A122.2 a7 (U 53mi223 s
DAYS 60

Mandalory Frequency

L — — 4 Customs gvailabie M

ATIS  Automatic Terminal Information Service A Aerocrome Traffc Frequency

371 Elevation in feat (ASL) U Private advisory staton (UNICOM) U1-1228 U24123.0
L Aurway ghting available @ Common Trafic Advisory Frequencies (USA)
ARGAL S  Sheltered macring area
* L hrs or O/R: see GFS (M) Minary aerocrome - restrictbd PPR, use only
H  Hard surfaced runway by specific authorization

53 Longest landing distanca in hundreds of feot (R) Restricted, PPR, use only by speciic authorization

(53 inchcates length between 5270 and 5369) *  Aorodrome Baacon
DAYS 60 Day langing distance NO SVFR  Fired-wing special VPR fight is prohibited (USA)

AIRSPACE INFORMATION

All baarings are magnatic

Controlied airspace below FL 180 is shown (2 3000 (2700) Class "B° control zone with cedling 3000 faet ASL
Transpender Mote G required in all class "B* and °C” airspace. L L L L (Above asrodrome edavation taat)
I e e ) (2 *D"3000 (2700)  Cuass G- or "D* control zone as indicatad with Goiing
EiiERlEsnEy  Contolled tres Doundary - E’. p)-. 3000 feot ASL (Above asrodroma elevation 2700 feet)
— -] §1°  VHF/UHF airway cantrg line Ciass "B contrel zone |
LF/MF ginway contre ling = Aorodioma contol 20na, GINEr Countrios) |
ot 250° (Bearings based on quarter point varation]  F] & Class F* or Special Use airspace.
————s—s Al roulacentre ling CYA 118(A) CANADA: CYA - Agvisory CYD - Danget CYR - Restricted
s \REB40====  Military Training Route :' i usa '.Avmnm: -Prohdied R - Rasticiad
<+ @ = = \FRRous See APARZ13 @ CYA 155(F) AREA ACTVITY CODES
. () Acrobalic (F) Aircraft Tast Aroa (H) Hang Giding
A A Compuisory/on requast reparting points (M) Mitary Operations (P) Parachute Dropping
Crangoover Point {Not shown (S) Soanng {T) Training
J- - 4 o) WOA - Military Operation Area (USA)
Altitudes are inclusive unless olherwise indicated.
ESEEEEREENES  Arspace boundary (Class as indicated). (GZQM) - NOTAM fia indicator.
MODE C Transpendar Mods C roquired @ Parachute Dropping ‘_y Soaring
oy . Boundary batwaen controlled araas with differant flaors. ;
Floors arb 2200 et AGL in Canada and 1200 feat AGL ——¥ Hang-ghdng Unra-light
E700 inlUS A uniess oiherwiss ndkcated, 700 leet is AGL :
Gass of airspace x Training
Al Naﬁom]aﬁwwa} and Municipal Parks are closed to aircrafi unless atherwisa specified in the AL P. Canada and/ar the supglomants of by prior
P the app park it

TORONTO

RADIO AIDS TO NAVIGATION
igation faciities net op *muwwmummnmmmwoefmmmmm

Broaccasting Stations are subject 10 cutage of change withoul NOTAM
VOF = VHF/DF UDF = UHF/DF VUDF = VHF/UHF/DF
Compass roses are oriented on magnétic norh unless d

) vor [:l OME vvmmc Qa? TAGAN o mﬂmﬂmww Ezlnrmmm
RADIO AIDS TO NAVIGATION DATA BOXES
TORONTO VHF/JHF Navigation Aids. HALIFAX m:u;mF and LFMF
M2ISYYZ SE55 | ome avaiavle on equency orchanngt, | 1131 YHZ 5.7
DME Ch 58(Y) =——— TACAN mode v* must be used. DME Ch 98
248 HZ 222,

KAMLOOPS
278 Zi=

TACAN and DME channels are without voice and are not underiined.
[Private) indicalos NON Nav Canaca/DND facility.
TWB-Transeribed Weather Broadcast

LF/MF Navigation Aids.

HEAVY LINE BOXES indicate FSS with Standard Group hequencies

1267, 1215, 2430,

Othar frequancies available are shown above the box.

Underiine indicates no ATS communication on this frequency.

AIR/GROUND COMMUNICATION BOXES

THIN UNE BOXES - Froquancies above bax aro remoted 1o site
indicated in box from sde shown below box.

Those without fraquencies and controlling FSS name indicate

Barred hequoncies (6., $45) are not available. o F5S fraquencses avalabia.
In the USA heavy line boxes indicate Flight Sendce Stabons with RCO or DRCO RCO or DRCO not
standard frequencies 255.4, 122 2 and emargancy 243.0, 1215 with Navaid associnted wih Navaid
243,
FSS combined FS5 not associated 126.7 2430 123275
with Navaid with Naviaid
8 1225 244 1225
QUEBEC
I I l: ] 126.7 (best),
DRCO
FSS opr Itd hrs . : S
O/ see CFS DRGO - dialing instructions described in GFS.
OfT sma GFS - indicates other communication services NG Private Air/Ground Station.
available outside FSS hours. See CFS for detais. Oniy shown when mare than 75
nautical miles from public station.
CARS AIRPORT RADIO (ARPT RDO)
Radlio Station (CARS)
MISCELLANEQUS -
— —1°%E— — Lines of equal magnetic variation (2003 valut) A M bealow 1000" AGL.! y
Botad Prominent Transmission Lines
Obstruction and group cbstructions
Solected power transmission lines are depicled I froup
n this chart 1o assist in visual navigaticn. L A 1000" AGL and above.
D Cabie Span ) 1749 Elevation in feat (ASL)
AN Known hazardous cable Crossings are shown (1064) Height in foet (AGL)

Maring Light. White uniass annatated.
Lighting Annotations

NOTE: Known gbstructions 300" o highar and known significant
ohstructions bislow 300" are shown. WHen two of more are in the:
same area, only the highast abstruction is shown. ObStUCIONS
are lighted unless labelled “Unlighted”.

Al - aiternating white and red if colour not indicated, F - fixed, F1 - flashing,
180 - nqual infenval, O - quick lashing, O - occulting, FI(3) - group flashing,
Oci(2) - group occulting, SEC - sactor, s8¢ - sacond, W - white, R - red, B - bive,
G -greon, Y - yirkow, (3) - number of fashas for time percd

38

Tha Maximum Elgvation Figura (MEF) shown in qumranqlus

bounded by ticked lnes of latitude and longitude &
THOUSANDS and HUNDREDS of foet above sea Ioml The
MEF i5 based on the highest

known fealure in each quadiangle, including terrain and
abstructions | reos, lowers, antennas, elc. |




BACKGROUND KNOWLEDGE - TKT

Let’s see how much you already know:

Q Where can you find out the meaning VNC symbols not shown
on the VNC legend?

Q Tell me all you can find out from the CFS about Muskoka
Q What is GFA? What are the two kinds of GFA?
Q What are the following GFA symbols stand for?

- e
/f ‘
2SN SBHRAHT

4

\____H 7
L—
X

N\

10

.....
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BACKGROUND KNOWLEDGE - TKT

Let’s see how much you already know:

Q

O O O O

Decode the following METAR:

METAR CYXX 090000Z 36004KT 15SM FEW065 BKN220 18/00 A3012 RMK CU1CI2CU TR SLP201=

What is the difference between METARs and TAFs?
What are NOTAMs?
Where can you find a list of abbreviations used in NOTAMs?
Are the following given in degrees magnetic or true?
wind
runways

latitude and longitude lines on VNC
VOR compass rose?

What is E6B and what are some of the things it is used for?

What documents are required on board for a cross-country
flight?
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THEQRIES & DEFINITIONS

‘ Theories and Definitions:

¥ Flight Planning

Weather Package
Selecting Track

Selecting Departure Method
Preparing a Chart

Navigation Logs (front and back), Flight Plan Form
¥ Filing a Flight Plan/Itinerary

v" Drift Correction Methods.
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THEORIES & DEFINITIONS

‘ Flight Planning: Weather Package

https://flightplanning.navcanada.ca--> Route Data

v Enter route, Suggest Selecting:
Weather with NOTAM (aerodrome NOTAM — corridor)
SIGMET, AIRMET, Volcanic Ash
PIREP, METAR/TAF
GFA (CLD & WX and ICG, TURB & FZLVL), UPR WIND &
TEMPS (FD)

v http://www.weatheroffice.gc.ca/radar/, while not an

official aviation website, is a good source for radar data.
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THEORIES & DEFINITIONS

‘ Flight Planning: Selecting Track

v Track-straight line from start-finish...close to airports

v Hard to make a straight line due to
terrain/obstacles enroute
poor weather enroute
airspace structure
bodies of water

e e N N e

ease of navigation (proximity of good landmarks, radio
navigation aids)

sightseeing.
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THEORIES & DEFINITIONS

| Flight Planning: Departure Method

_____________________________________

i What would be an appropriate departure i
i method for your home field? !

¥ Overhead Departure
climb to cruise altitude in the vicinity of aerodrome
use aerodrome as a starting fix
big mountains all around, need to climb

v Set Heading Point

after take-off head to landmark a short distance away
often used- busy airspace, saves time, fuel

. i What are some good set heading i
v En route Climb | points in the vicinity of our airport? |

____________________________________

intercept track shortly after departure

short and direct but slightly harder to plan and may create a
high-workload situation.
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IH

‘ thht Plannmg Preparmg a Chart

MODEC / ’;'
oo 13 / n u.st 1—- /

¥ Draw line for each leg

v Mark halfway point

v Mark 10 NM points

v Draw 10e° drift lines (dashed)
v

Mark Checkpoints | What would make a

| good checkpoint?

S o e S e o o e e e e —

|dent|f|able landmarks

spaced out every 15-30
nautical miles

structure ' What determlnes the altitude
| you choose to fly at?

potential landing sites
¥ Note radio navigation aids.

AS . & . St/ ‘._F : ~ x
S LT 220 )\ @S AAYHLT BTN R Y
AT, *”ﬂ'} What classes of airspace will this
| flight go through?
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Flight Planning: Navigation Log i ]

Vn.= 1 \"!= \"‘.= \fh= ivman=
Takeoff Maximum Landing [T T T T I
Weight i Can you make your own nav log? |
Moment Sgament Samatos
Ground Roll
Distance To Clear 50°
Runway Length Total Fuel
VOR Wind TC |TH | MH Dist.| GS
Ehack Pt ﬁllmmmlumﬁj‘,mmam
. ) Temp. At
> |
} ]
L |
- I
} |
F |
[ |Field Elew.
HOBBS In Log Time
| Close Flight Plan Totals: HOBBS Out:

Fill in what you want-use a blank sheet of paper with the course and time if that works for you.
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THEORIES & DEFINITIONS

‘ File a Flight Plan/Itinerary

¥ Flight plan or flight itinerary required:
when flying past 25 NM from base

i How long after estimated arrival

¥ Flight plan required:  How lo
i time will search and rescue
for transborder flig hts | operations commence is a flight

for flights penetrating ADIZ plan has not been closed?

___________________________________

https://flightplanning.navcanada.ca or 1-866-WX-BRIEF
¥ Open flight plan with TWR, FSS or CARS

¥ Close flight plan with ATC or FSS
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THEORIES & DEFINITIONS

‘ Drift Correction Methods

Visual Alteration-think you recognize something on track, head for it, get lost if wrong

Double Track Error Method Opening and Closing Angles Method

o At () you are 4° right of your track after 10 mins « At (*) you are off track

QOrigin
V

¢ Your opening angle is 6° right of track

o 2 . . o . .
° Alter your track 4° left to parallel your track ° Your closing angle is 8° to get to the destination
o Alter your track 4° more left to intercept your track

Origin

* Add opening and closing angles (12°)

. . le) . .
» After 10 mins using the 8° correction you intercept « Subtract 12° to correct back to the left and go

» Alter track 4° right to regain intended track directly to destination
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PROCEDURES

‘ Procedures

¥ Flight Planning

v Departure

v Set Heading Point
v En route

v Arrival

v Lost Procedures.
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PROCEDURES

Flight Planning

v Gather sources with information about planned flight

weather + NOTAMs
charts + CFS
POH + W&B chart

v Select route, altitude, type of departure based on info above
v Prepare chart

¥ Fill out Nav Log

Routing and associated calculations

Weight & Balance ' Can you use the BEW |
Fuel calculations ' i

. . | figure from your POH?
Take-off and Landing Distances ----------=-------——--—- |

Checkpoint data
Useful frequencies
Airport diagrams

File Flight Plan-easy @ https://flightplanning.navcanada.ca
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PROCEDURES

‘ Departure

v

v

v

Before take-off, brief passengers, include ETA
Mark take-off time on the Nav Log
flight plan is open with Tower or FSS/FIC

Fly toward set heading point or departure procedure

————————————————————————————

' ' | What is flight following and i
Request flight following™? | " > e requostod? |

____________________________
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PROCEDURES

‘ Set Heading Point

Set Heading

Time-record

Track (don’t trust your pre-calculated headina!) ..

I What calculations do you need i

ETE (estimated time enroute — to nel2 T3 e Salyale EIFRIAL!

final destination)

ETA (estimated time of arrival — to next checkpoint and to
final destination).
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PROCEDURES

Enroute

Look out!
v Monitor weather, aircraft gauges

v From Watch-To Map-To Ground: time, find where should be on
map, find features on map, then look out window for them

v Do NOT look out window, find random mountain, pick on map

v it nromntly, 00 :
Correct dritt promptly | What do you need to tell FSS when

v Make appropriate radio calls |l S AR [Fesilion (e |
to ATC if flight following or flying through controlled airspace

to other traffic if not in contact with ATC
to FSS with position reports, weather update requests etc.

v At checkpoints: | What is the purpose of |
| VFR position reports? l

Time-record  tmmomoooooooooooooooooooooo :
Turn- new heading

Twist- heading indicator

Throttle- speed, altitude

Talk- ATC
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PROCEDURES

‘ Arrival

¥ Plan your descent

too late — passenger discomfort

too early — flying at low altitudes/non-cruise altitudes for
prolonged periods

v Appropriate circuit-joining procedures

v CLOSE FLIGHT PLAN!
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PROCEDURES

[Lost Procedures

v Everybody gets lost... temporarily unsure of their position

v Draw a line on the map

What was your last known position?
How much time passed since then?
What heading did you hold?

¥ From watch-to map-to ground: what should you see outside?
©® Climb-better view, radio distance

® Confess-to ATC, 121.5 MHz

® Comply-with their advice

v Use radio navigation aids, pull out the GPS on your phone

[ e — ——————————————————————————————

a
)
—
® S
3 0
=Y
55
O <
< O
o ¢
= =
7
'gco
® Qo
—
-+
S5
o A
~
— O
S =
° @
<o
@)
Py
)
-~

S S S S S S S S S S S S
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‘ Considerations

v Pilot and Passenger Comfort

remember to eat and drink before a long cross-country, bring snacks
no washrooms on the plane!

ensure sick bag, medical supplies are easily accessible

v Equipment Tips and Tricks

fold charts before the flight
bookmark CFS

use passengers as a resource (refolding charts, helping you look for landmarks
and traffic)

use radio navigation equipment to cross-check visual navigation and dead
reckoning

v Journey Log

must bring if plan to land and shut down anywhere other than point of departure

check that you have enough hours before the next inspection to complete the
flight.
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Be aware of traffic situation: @ oo .

|
' What are some common area :

! Look out lueseetsse |

! Listen and broadcast your position on 126.7 or other
common frequency

Request flight following whenever available

If no flight following, make VFR position reports to FSS as
necessary

Amend flight plan with FSS if you're going to be 15 or more
minutes late, or if any other change in original plans takes
place

If a diversion is necessary for safety reasons (e.g., weather,
mechanical problems) — do not hesitate to divert.
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Review

Q Let’s start planning a sample cross-country. Scenario:

Departing in two hours
Toronto to Muskoka to Peterborough to Toronto
Pick your favourite plane

One passenger (standard male) and 50 pounds of cargo.
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‘ Conclusion

¥ Now you are able to accurately plan a trip to
other airports

¥ Homework for next lesson: complete the cross-
country planning

v Read for next lesson: Ex. 23, Diversion

QUESTIONS?

Ex. 23 - Navigation
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