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Facts and Figures

We are a private, non-share capital company, managing one of the largest regions of airspace in the world.

ACC Traffic
2.9 million flights

Tower, FSS and RAAS Traffic
5.6 million movements

Total IFR Flight Hours: 3.2 million Fr22
FY22
18 M 100+ 4,500+ 50,00
square kilometres of staffed sites employees across the customer accounts
airspace managed by country

NAV CANADA

The facts and figures presented here were accurate as of 2022.

NAV CANADA » PROPRIETARY



25 Years of
Innovation and
Achievement

World-leading safety record

First to:

« Fully privatize a country’s civil air navigation services

» Deploy Space-based ADS-B domestically

» Develop and transition to electronic flight data strips

* Develop and deploy common oceanic air traffic system
* Introduce Established on RNP-AR




A timeline of EoR In
Canada

Initial Concept Development

Regulatory Process

Design Considerations

Operational Considerations

Safety Aspects

Additional Deployments

NAV CANADA » PROPRIETARY



EoR Concept Development

Milestones

Original Concept of Operations for NAV CANADA was drafted based on conceptual idea by a Boeing
engineer
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NAV CANADA led work through SASP by developing and maturing the idea into a viable concept for ATC
operations

Concept was presented to ICAQ, led by NAV CANADA with collaboration from Boeing, Airservices
Australia, EUROCONTROL, DFS, DSNA, FAA

Standard incorporated into PANS-ATM Nov 8, 2018



Why we established EoR in Canada
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Major support from Industry

« Air Canada, WestJet, Jazz and Encore participated in development and safety activities
 Increase use of existing RNP AR APCH procedures

RNP AR approach track containment
» No increased risk to safety

» Potential to reduce use of parallel visual approaches

Environmental benefits
* Reduces the requirement for low altitude level segments on downwind
* Qverall community noise benefit

e Qverall reduction in GHG



Implementing EoR in Canada
Why Calgary first?
2006

» WestJet publishes proprietary RNP AR APCH approaches
* 737/NG only
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2014
« NAV CANADA publishes public RNP AR APCH approaches
* Average 1000 RNP AR APCH per month

2018
« September: Modified RNP AR APCH with EoR design considerations
« November: EoR separation standard implemented
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EoR Concept Development

Regulatory Process

PANS — ATM
EoR Guidance

~

Transport Canada

Letter of
Authorization

~

NAV CANADA
Walver




Established on RNP Guidance

PANS ATM Doc 4444 - 6.7.3.5
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' 3 NM between 8. Designated point
centre lines A meets 3 NM and

: . at these points other operational
. 3 NM between . ’ constraints for

Srmcks \ %§/ joining ILS
G 3NV b /

4

/

constraints for
joining RNP AR

IAF/IF

IAF/IF

Designated point - . -RunWéy Runway
coincident with IAF spacing Z spacing
meets 3 NM and FAF - % FAF FAF
other operational

To RWY L




Transport Canada
Regulator Approval

Canadian Aviation Regulations (CAR)
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"Letter of Authorization® required to permit EoR operations

Requirements
Hazard Identification and Risk Assessment (HIRA)
Safety Management Plan (SMP)
Training plan
Inter-unit agreements
Airspace use assessment
Mandatory Verbal Briefing
Post implementation monitoring

Aeronautical Information Circular (AlC)



NAV CANADA

Waiver - Director, ATS Standards

Permitted Calgary Terminal controllers to conduct Simultaneous Independent Parallel Operations in
accordance with the Transport Canada Letter of Authorisation in the application of ICAO PANS -ATM
Standards at Calgary International Airport — RNP AR APCH

FMP - 2018-XX
Effective / En vigueur : 2018-11-08

Waiver A TS Déerogation

{La version francaizse se trouve & la suite.)

Waiver to MATS ACC - Separation - Simultaneous Dependent
Parallel ILS Approaches and Simultaneous Independent
Parallel ILS Approaches

SUBJECT: Established on RNP AR during Simultaneous Independent Parallel
Approaches - CYYC

This memorandum applies to the Edmonton ACC, Calgary Terminal specialty. It permits
Calgary Terminal controllers to conduct Simultaneous Independent Parallel Operations
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A Focus on Value
for all Stakeholders

We collaborate closely with key stakeholders to
ensure our services add value. With a greater
understanding of their needs through
consultations and regular feedback, we target
gains in efficiencies, cost savings and
technological advancement while striving to
minimize our environmental impact.
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Design Considerations: STARs

RNP AR APCH Approach Connection

ARR - 123.85 (W) 125.9 (E)

TWR - 118.4 (W) 118.7(E) 2366

SEE PREVIOUS PAGE(S) |
g

FOR TRANSITION ROUTE

RNAV (RNP) Y RWY 35R

CALGARY/YYC CALGARY INTL, AB
S10721N 1140048W VAR 15°E CYYC

ATIS - 128.22

ARR - 123.85 (W) 1259 (E)

126.52 127.15

TWR-118.4 118.7 (E
236.6 " ®

GND-121.9 |
125.35 (E) \2'95.3

NAV CANADA » PROPRIETARY

(AYNY) HvLS

Acme

BOTAX
W51 17.75
W11 12.96

LETUT
N51 14,14
Wi14 02.28

Beisaker

CYAZB4(F)
SFC TO 7000
OCSL BY NOTAM

0.8
".!/Q@\

ToTuB
51 16.63
W113 3872

NE&1 10,22

W113 5091
Strathmore

N51 28,55
W113 15.82

Rockyford

SAFE ALT 100 NM
13,800

a3k
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Simultaneous approach
avith with AWY 350

**Sae Altention All Users -
Established on RNP AR
User Instructions

{250 Kty

Strathmaore
D, J. Murray)
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Design Considerations: Crossovers
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Published transition from right downwind |\ . b B TR ¥

to left runway or left downwind to right RN NS " itial waypoint of RNP AR
runway RS PR 1 SRR LR  approach to Runway 35L and

«“Crossover” final approach to opposite runway

Procedures required mitigations to
identify incorrect runway selection

Allow time for ATC to identify and correct improper
runway selection

M Point at which arrival paths
~ diverge

RNP AR approaches to Runway 35L (yellow) and Runway 35R (pink)




Design Considerations: Crossovers

CALGARY/YYC CALGARY INTL, AB CALGARY/YYC CALGARY INTL, AB
RNP) Y RWY 35R S10721N 1140048 VAR 15°E CYYC S10T21N 1140048 VAR 15°E CYYC

ATIS-12822  |ARR-123.85 (W) 1250 (E) [TWR-118.4 (W) 1167 (E) |GND —121.9 (W) ATIS—12822  |ARR-123.85 (W) 1259 (E) |[TWR—118.4 (W) 1167 (E) |GND-121.0 (W
12652 127.15 236.6 125.35 (E) 2758 1oz 12652 127.15 2366 125.35(E) 2758
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Design Considerations: Tangents

CALGARY/YYC CALGARY INTL, AB
Y RWY 35R 510721N 1140048W VAR 15°E

Tangent transitions designed to capture - o
345" 5200 14000

additional traffic flows

» Added to increase usage

« ‘Tangent’ transitions do not have crossover transitions
to the opposite runway

{250 kt)

October 2017
e 947 RNP AR APCH [S.['j"i'mlﬂi,-;.
i QO
(IWP)
October 2018 .

<

Country Lane

{=]
(Kirkby Field) Farms

MAPN|
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2385 (W) 1258 (E) TWR - 118.4 (W) 118.7 [E) 236.6 E @ CALGARY/YYC CALGARY INTL, AB
% RNAV (RNP) Y RWY 35R S10721N 1140048W VAR 15°E CYYC
Strathmore BT ATIS-12822  |ARR- 123.85(W) 1259 (E) |[TWR- 1184 (W) 1187 (E) |GND-1219 (v\?
(0., Murray) [ § 126.52 127.15 236.6 125.35 (E) 275.8| 1020
wn=
~ ®
APCH MIN ALT :
% wﬁ 3%603 e RNAV CRS IKNUV 1',"?.';0 1
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¢ (Kitkby Field) ¢, E &m) > o 2 OMREK & N,
> Sy - z
@ O (FACF) Ocou ylane = Y B3 @ (E=0) Yo
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A Culture
of Safety

Safety is why we exist

Our commitment to safety is shared at every level

We are industry leaders in establishing a company-wide
Safety Management System

As a result, our safety record is regarded as one of the best
in the world

NAV CANADA » PROPRIETARY



EoR — Additional Safety Aspects

Instrument Approach Procedure Naming Convention RATGZRETMES SIOTIN 14O0EW VAR 1S°E CYYC

ATIS - 128.22 ARR - 123.85 (W) 1259 (E) |TWR-118.4 (W) 118.7(E) |GND 1219(\!\;)
126.52 127. 125.35 (E) 275.8| oz
» All RNP AR approach procedures = RNAV (RNP) Y ----
. : e ”y SAFE ALT 100 NM o Aggs“ '.::(T{GLVT LDA
« ATC will specify the name of the specific transition to 13,800 5200 14000

be flown

NAV CANADA » PROPRIETARY

Phraseology
» Approach information, clearance, and breakout

Strathmore
(D. J. Murray)

e
Use of autopilot during EoR

« Mitigate inadvertent break-out — controllers accustomed
to strict track conformance

« AAU directs pilots to use autopilot to FAWP

Cheadle

O

Country Lane
Farms

Chestermere
(Kirkby Field)

Breakout Procedures

« Expectations and actions of ATC and flight crew in the
event of a breakout

= o
I a
I Fe
Es
Us
I »

Winters Aire Park




EoR — Additional Safety Aspects

Published Aeronautical Products

Aeronautical Information Circular
» Published 56 days in advance of implementation
» Clear expectations of flight crew and ATC

Attention All Users
» Published along with Approach Charts

» Describes operational requirements and breakout
procedures

NAV CANADA 11 OCT 18

AERONAUTICAL INFORMATION CIRCULAR 31/18

ESTABLISHED ON RNP AR (EoR):
IMPLEMENTATION AT CALGARY INTERNATIONAL AIRPORT (CYYC)

Introduction

On 8 November 2018 the International Civil Aviation Organization (ICAQ) will implement separation
standards related to Required Mavigation Performance Authorization Required (RNP AR) approaches in
Document 4444, Procedures for Air Navigation Services — Air Traffic Management (PANS ATM),

Section 6.7.3.5, “Determination that an aircraft is Established on RNP AR APCH." NAYV CANADA intends to
incorporate the new separation standard “Established on RNP AR (EoR)" for parallel operations at Calgary
International Airport (CYYC), effective 8 November 2018.

EoR Concept

Established on RNP AR (EoR) refers to a new separation standard used during simultaneous parallel runway
operations, taking advantage of the benefits of RNP AR containment. For the purpose of simultaneous
parallel approach separation, the operation considers aircraft that are stabilized on an RNP AR approach
procedure to be similarly-established to aircraft flying a straight-in instrument landing system (ILS) procedure.

When an aircraft is cleared for an RNP AR approach and past the intermediate approach waypaint (IWF)
(intermediate approach fix [IF]), the aircraft is deemed to be established on the approach. The 1,000 feet
vertical or 3 nautical miles (NM) lateral separation standard is not required between an aircraft established on
RNP AR approach and an aircraft established on the approach for the adjacent parallel runway by a
designated point on the approach.

’ 3 5 Designated point
: e meets 3 NM and
: 3 - - other operational
] 3 NM between b J ‘ constraints for
tracks = joining IS
| e -5 N £ > y
Dasignated point Runway Spaci : Runway Spaci 25
coincident with IAF FAE FAF FAF
To RWY L

meets 3 N and
other operational
constraints for
joining RNP AR

FNAF To RWY R To RWY R To RWY L
! e
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Breakout development
Breakout - Human in the Loop (HITL) trials

 Aircraft simulators used to develop breakout
procedures (B737, B7/87 and DH8D)

« ATC and pilots worked together to validate te
breakout procedures and ensure they could be
executed safely

« Simulated with autopilot/flight director, hand-
flown and with/without TOGA

+ Pilots and ATC interviewed after for feedback
to ensure workload was manageable and
phraseology was adequate

Subsequent instruction after Turn “counterto RF leg
initial breakout



Breakout development
Breakout - Human in the Loop (HITL) trials

* |n all scenarios, break-out instructions ensured
protection of NTZ

« ATC trained to provide breakout instruction in
“same direction” as RF turn

i
=
W\ \
\\\‘t\
“\ \
S\
\\ N 51:02:15.84
" W114:05:51.88
e T [ E—

Strong tailwind “away” from C/L

Subsequent instruction after
initial breakout

Turn “counterto RF leg

NAV CANADA »




Atte N tl on Al | U sers ATTENTION ALL USERS ARG CRLeA W e

Established on RNP AR User Instructions
Operational Requirements and Breakout Procedures iy bl g vy it 7 bt e e

separation between aircraft, during ATC-monitored simultaneous independent parallel
approaches. Refer to Noise Abatement Procedures for additional requirements.

» PROPRIETARY

Operational Requirements

« Chart note included directing pilots to AAU/User instructions " ATIE shull Bttt whoo skveskansos peralel iy optretons are ol

**Qae Attention All Users - 2o o
Established on BRNP AR

NAV CANADA

When cleared for an RMNAY (RNP) approach, the aircraft is considered “established” on the
approach procedure once it is on the defined lateral and vertical path and past the IWP{IF)
for the procedure

Due tothe nature and proximity of simultaneous independent parallel approaches
and procedures that commence at the same IWP(IF), incorrect runway selection
will jeopardise separation and will likely require controller-initiated breakout
intervention

User Instructions

The approach shall be flown using autopilot until the aircraft passes the final approach
waypoint (FAWP)

If unable to comply with an ATC clearance or conduct the cleared approach immediately
advize the controller. Do pof attempt to self-navigate or manually correct an RNP AR

® U Se Of R N P AR AP C H d u I’I ng S| mu |ta Neous pa ra | |e| Ope ratIOﬂS approach procedure deviation. Immediately advise the controller using the phraseoclogy

example below then comply with subsequent ATC instructions:
Pilot: "UNABLE approach, REQUEST (proposed course of acton)”
Example: Pilot: "NAVCAN123 UNABLE MUPUY TRANSITION, REQUESTVECTORS

« Guidance on autopilot usage (based on HITL simulation) TO FINAL"

Break-out Instructions
When issued break-out instructions, reaction time may be critical. If expeditious

» Best practices in the event of an abnormal situation compliance s required, an ATC break-out instruction may includs the word
ATC shall issue any required break-out instruction by assigning a heading and/or altitude
. instruction:
[ P h r‘aseOIOgy exam p | es p rovi d ed Example: ATC: "NAVCAN123, tum left immediately heading 310 degrees, climb to
7 000

Established on RMP AR break-out procedures may be conducted with the autopilot on




Breakout Procedure
Attention All Users

If unable to comply with an ATC clearance or conduct the cleared approach immediately
advise the controller. Do not attempt to self-navigate or manually correct an RNP AR
approach procedure deviation. Immediately advise the controller using the phraseology
example below then comply with subsequent ATC instructions:

Pilot: “UNABLE approach, REQUEST (proposed course of action)”

Example: Pilot: “NAVCAN123 UNABLE MUPUV TRANSITION, REQUEST VECTORS
TO FINAL”

Break-out Instructions

When issued break-out instructions, reaction time may be critical. If expeditious
compliance is required, an ATC break-out instruction may include the word
IMMEDIATELY.

+ ATC shall issue any required break-out instruction by assigning a heading and/or altitude
instruction:

Example: ATC: “NAVCAN123, turn left immediately heading 310 degrees, climb to
7 000"

« Established on RNP AR break-out procedures may be conducted with the autopilot on

>
x
<
—
=
o
[
o)
@
o
<<
o
<
=z
<
[&]
>
<
=z




RNAV Phraseology Guide

« Published though collaboration with
major airlines and ATC

» Consistent phraseology will enhance
safety for EOR operations

» Contains phraseology examples on
> PBN SID and STAR usage
» Approach clearance phraseology
“Unable RNAV”
Informing ATC of expected approach

v

v

Available at navcanada.ca

v




RNAV Phraseology Guide

Phraseology
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STAR to approach

~ . (aircraft id ) CLEARED ( RNAV approach name ) APPROACH ( runway id ) (approach
transition name ) TRANSITION

Example

STAR to approach

("  JAZZ ONE-TWO-THREE CLEARED RNAV ZULU RUNWAY ONE-EIGHT APPROACH,
- NAGEK TRANSITION.




RNAV Phraseology Guide
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Pilots Notifying ATC of an Inability to Conduct an Approach
Procedure

If, at any stage of conducting an approach procedure, a flight is unable to comply with an ATC
approach clearance due to an avionics malfunction, FMC input error, weather or other non-
normal condition, crews must immediately advise ATC and request an alternate clearance or
course of action.

Pilot Actions

B Inform ATC if a flight is unable to conduct an approach procedure as cleared by ATC
Pilot Phraseology

(aircraft id ) UNABLE ( approach ), REQUEST ( proposed course of action )

Pilot Example

W WESTIET ONE-TWO-THREE UNABLE MUPUV TRANSITION, REQUEST VECTORS TO
FINAL.
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EoR in Calgary

Maximising RNP AR APCH
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Pre EOR

« October 2017 — 947
* Average 32 per day

Implementation of RNP AR “Tangent Transitions”

« October 2018 — 1850
* Average 62 per day



EoR Highlights in Calgary (CYYC)

8 November 2018

* First year of EOR Operations = +35 000 approaches
» Approach utilization up to 70% of T1 capable

Reduction of 250 000 track miles

Reduction of 4.1 million kg CO2 emissions

Each RNP AR approach reduces flying time by 3-4
minutes over conventional “straight in”

» Saving approx 10 track miles

Reduction in flying time of more than 1400 hours
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Effect of “T1”
JZA402 (RNP-AR)

ICGVEP WJIA456

"EBCGAL C. | IGVEP WIA456

-1 EBGAL Pt

| IGVEP WJA280

+1

| IGVEP WEN3540

| ADVOX JZA402

BN

JZA402 (non RNP-AR))

NAV CANADA »

EBGAL C

*I EBGAL Pt

| IGVEP WIA280 +2

| IGVEP WEN3540  +1

| ADVOX JZA402

BIRKO WEI
BIRKO WE



Effect of “T1”

Arrival Manager (AMAN) considers

FoR Standard
[ ADvOX 3zA131
[ ADvox 3zA419 +2
[ TcvEP wia1867 -1
[ ADVOX W3A266 +1
[ zcvEP w198 -1
| TovEP 3ZA7762
( WIAL00

BIRKO WEN3301 j
BIRKO MALSQSS |
EBGAL WJAG53 54|
EBGAL WJAS11

JZA331 il

[ ADVOX 3ZA131

[ TGVEP WIA1867

| ADVOX WIA266 +1
| TovEP WIA198 =1
(zovEP 3zA7762

[ w0

BIRKO WEN3301 |
ADVOX JZA419 ]
BIRKO MAL80S8  +1 |
EBGAL WJA653 -1 |
EBCAL WJAG11 ]

JZA331
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EoR in operation in Toronto
Toronto/Pearson (CYYZ)

NAV CANADA »

Lessons learned from CYYC

* Development based on CYYC ConOps

« Brand new procedures for CYYZ — g = o ,
positioning of IF/IWP in procedures . S =Ny T
development to facilitate Continuous Climb 7 o F

o : .s-méﬁ»«éﬁgv%
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Green = RNP AR
Red = Conventional vectored ILS



EoR at CYYZ

» PROPRIETARY

RWYO0S HISTORICAL TRACKS
NAV

CANADA
—————

NAV CANADA

RNP Approach and Historical Tracks -
Approche RNP avec des routes
historiques
Runway 05 - Piste 05
RNP Arc Overview - Apergu de 'Arc RNP

Map / Carte

Regon of Intevest / Réglon dirkdrdt E
Runways / Pistes P— ”
Planred altitude above sea level e L ;".l"',“/(
Altitude planifié au-dessus du niveau de la mer 4{:0{_) ’UP'
Approach path centre Ine / E
Axe de I3 traectorre d approche

Histoncal Tradks / Routes historigues

For additional Information, visit
www.navcanada.ca/YZRNP
pour information supplémentaire

Updated October 202| . > &
Mis ajour en octobre 2021 e - NAY CANADA Public




Implementing EoR at Toronto Pearson (CYYZ

TWR-118.35 118.7

N44 10.68
Wen 12,10

‘ RNAV 1 - D/D/I or GNSS required

3
al

OBraderd
5
i

RNAV (RNP) Y RWY 05

434034N 0793750W VAR 10°W

TORONTO/LESTER B. PEARSON INTL, ON
CYYZ

(AUNY) ¥V LS

AT4§3_1120.82 ARR-132.8 124.47 1254

TWR -118.35 118.7 GND - 121.9
121.65 1191

SAFE ALT 100 NM

NAV CANADA » PROPRIETARY

SEE PREVIOUS PAGE(S) A Holland Landing
FOR TRANSITION ROUTES 7 Alrpark

Txbobina @ i
* Holding @ BOXUM 1‘::/ 4 3
8000 or above. O Aonan -

Whittington DUVOS DEBGO :
fley ? O Naa01.07 N43 51,35

O W80 00,07 W75 000 2 Markham

4900

s
3333%

013°

Simultaneous approach auth with
RWY OBL or 06R.

Laurel

**See Attention All Users - Established
on ANP AR User Instructions, (IWP)
3 MODOL

: Brampton-Caledon
133930

Downsview

us]
=]
>
c
=
w
>
>
v )
pu)
=
o
=
=
=
[ws)
O
=
=
E
=
A
e
s
—
s
o
-
_'
m
1w

Fergus ) . L
{Holyoake Airfield) ) w79 43,321 1373

SELAP
M43 37,12
W79 54,65
DUNOP -
M43 35.05 '

URMOM

MAF(E)'{"JJ.H"@
T80k -

Billy Bishop
DERLI RNP 0,30

133, N4330.90 ey Toronto City Airport
3332.W80 03.60

T Y

S ate? M43 32,97
& -'{ga W80 00,62
>

NO TLNI NOSHY3d "8 ¥3.LSTVOLNOHOL

ZAAD

-
a3,

2521 sIYBU IV YOYNYD AYN £20Z ©@ ‘EIEQ [EANNBUQIRY [IAD UBIPEUED )




EoR at Toronto Pearson (CYYZ)

Attention All Users

TORONTO/LESTER B. PEARSON INTL, ON
ESTABLISHED ON RNP AR (EoR) USER INSTRUCTIONS CYYZ

Established on RNP AR (EoR) User Instructions
ATTENTION ALL USERS OF EoR

EoR s a procedure applied by Toronto Terminal air traffic controllers to aireraft conducting
RMNP-AR approaches (RNAV Y). EoR safely permits reduced vertical and lateral separation
between aircraft, during ATC-monitered simultanesus independent parallel approaches.

Operational Requirements

EoR will be used during simultaneous parallel runway operations, and ATIS shall indicate
when simultaneous parallel runway operations are in effect.
RMP-AR (RMAV ¥') approaches are ONLY available to Runway 05 via the
BOXUMDUVOSIMEBANIBLI STARs.
RMP-AR (RMNAV ¥) approaches to Runway 23 are ONLY available via
BOXUMDUVOS/NUBER/NAKBOD STARS.
When an EoR operation is in use, RNAY Y will be the only advertised approach to RWY
05/23. RNP-AR capable aircraft that are assigned RWY 065/23 are expected to plan and fiy
the RNAY Y approach.
MNon RNP-AR aircraft assigned RWY 05/23 should anticipate radar vectors to an ILS
approach.
Alrcraft that are RNP-AR capable but cannot fiy the RMAV Y RNP-AR approach must
Inform ATC and can expect an ILS or visual approach.
RMP-AR capable aircraft that are unable 1o be cleared using the RF transition will be
advised by ATC to expect vectors to final. Alrcraft should plan radar vectors to the
RMNAV Y straight-in transition.
When deared for an RNAV Y RNP-AR approach, the aireraft is considered “established”
on the approach procedure once it is on the defined lateral and vertical path and past the
IWP(IF) for the procedure.
The approach shall be flown using autopilot until the aircraft passes the final approach
waypoint (FAF).
If unable to comply with an ATC clearance or conduct the cleared approach, for any reason,
immediately advise the controller. DO NOT attempt to self-navigate or manually correct an
RMP-AR approach procedure deviation. Immediately advise the controller using the
phraseology example below then comply with subsequent ATC instiructions:
Pilot: “UNABLE [IWP Transition] transition, REQUEST (proposed course of action)”
Example: Pilot: “NAVCAN123 UNABLE MODOL TRANSITION, REQUESTVECTORS
TO FINAL"

Break-out Instructions

When issued break-out instructions, reaction time may be critical. If expeditious
compliance is required, an ATC break-out instruction may include the word
IMMEDIATELY.

»  ATC shall issue any reguired break-out Instruction by assigning a heading and/or altitude
Instruction:

Example: ATC: "MANVCAN123, tum leftimmediately heading 330 degrees, dimbto3 000"

+ Esftablished on RNP AR break-out procedures may be conducted with the autopilot on
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EoR in operation in Toronto

Toronto/Pearson (CYYZ) International

Implemented = 28 November 2022

Deployment to north runway 05/23

» South runways = close-in parallel operation

Estimate fleet equipage = 30-40%

Leveraging non-residential land to the
north, east and west of CYYZ

Track mileage saving = 9-15 NM
» 3-5 minutes flying time

Estimated reduction of 178 000 metric
tons of GHG in 15t 10 years
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FoR at CYYZ

Runway Assignment
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ATIS MESSAGES

LAND AND OFFLOAD OPERATION

PRIMARY IFR APPROACH IS ILS OR VISUAL RUNWAY 24R (or 06L). SECONDARY IFR APPROACH
IS RNAV'Y RWY 23 (or 05)

DUAL OPERATION

IFR APPROACH IS ILS OR VISUAL RWY 24R (or 06L) AND ILS OR RNAV Y RWY 23 (or 05)




Lions Bay #

EoR at Vancouver

Vancouver International (CYVR) e
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| essons Learned

Collaboration between all stakeholders is vital
« Airlines

- ATC

« Airport Authority
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« Communities

Flight crews need more time to plan approach than we thought

« ATC plans based on a specific approach
« RNP AR APCH vs ILS or RNP APCH has a big impact on timing
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