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In 1996, NAV CANADA 

became the world’s first 

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

3

square kilometres of 

airspace managed by 

NAV CANADA

staffed sites employees across the 

country

customer accounts

ACC Traffic

Total IFR Flight Hours: 3.2 million

FY22

Tower, FSS and RAAS Traffic

FY22

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

25 Years of 
Innovation and 
Achievement
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Initial Concept Development 

Regulatory Process 

Design Considerations

Operational Considerations

Safety Aspects 

Additional Deployments
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• Original Concept of Operations for NAV CANADA was drafted based on conceptual idea by a Boeing 

engineer

• NAV CANADA led work through SASP by developing and maturing the idea into a viable concept for ATC 

operations

• Concept was presented to ICAO, led by NAV CANADA with collaboration from Boeing, Airservices

Australia, EUROCONTROL, DFS, DSNA, FAA

• Standard incorporated into PANS-ATM Nov 8, 2018

Milestones 

EoR Concept Development 
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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 

• Overall community noise benefit

• Overall reduction in GHG

Why we established EoR in Canada

7



N
A

V
 C

A
N

A
D

A
 
‣

P
R

O
P

R
IE

T
A

R
Y

2006

• WestJet publishes proprietary RNP AR APCH approaches 

• 737NG only 

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 

Why Calgary first? 

Implementing EoR in Canada 
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Why Calgary first? 

Establishing EoR in Canada 
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PANS – ATM

EoR Guidance

Transport Canada

Letter of 
Authorization

NAV CANADA  
Waiver

Regulatory Process

EoR Concept Development 
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PANS ATM Doc 4444 – 6.7.3.5

Established on RNP Guidance 
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Canadian Aviation Regulations (CAR)

• "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 (AIC)

Regulator Approval 

Transport Canada
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• 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

Waiver - Director, ATS Standards

NAV CANADA 
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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.

A Focus on Value 
for all Stakeholders
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• Air Canada, WestJet, Jazz, WestJet Encore 

participated in development and all safety 

activities

• Provided simulators for Human in the Loop 

(HITL) breakout development

• Participated in Hazard Identification and 

Risk Assessments (HIRA)

• Initial procedure FMS validation

▸ Test data base prior to AIRAC

Collaborative Industry support

Implementing EoR in Canada 
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STAR designs prioritises RNP AR APCH

• Allow for mixed mode ops 

• Facilitate effective Arrival Manager (AMAN) usage 

Approach designs capture prevailing traffic flow

• Transitions from downwind and “tangent”

Maintain or increase the level of safety   

• Crossovers 

EoR

Design Considerations 
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RNP AR APCH Approach Connection

Design Considerations: STARs
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Published transition from right downwind 

to left runway or left downwind to right 

runway

•“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 

Design Considerations: Crossovers
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Design Considerations: Crossovers
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Design Considerations: Crossovers
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Airspace Warning Filter (AWF)
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Tangent transitions designed to capture 

additional traffic flows 

• Added to increase usage 

• ‘Tangent’ transitions do not have crossover transitions 

to the opposite runway

October 2017

• 947 RNP AR APCH

October 2018

• 1850RNP AR APCH 

Design Considerations: Tangents 
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Design Considerations: Tangents
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ATC Spacing

Operational Considerations

23

Spacing tools to help  spacing of multiple 

transitions and the ability to vector non-RNP 

AR APCH aircraft to final 
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ATC Spacing

Operational Considerations
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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

25
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Instrument Approach Procedure Naming Convention

• All RNP AR approach procedures = RNAV (RNP) Y

• ATC will specify the name of the specific transition to 

be flown 

Phraseology 

• Approach information, clearance, and breakout

Use of autopilot during EoR

• Mitigate inadvertent break-out – controllers accustomed 

to strict track conformance

• AAU directs pilots to use autopilot to FAWP

Breakout Procedures 

• Expectations and actions  of ATC and flight crew in the 

event of a breakout

EoR – Additional Safety Aspects
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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 

Published Aeronautical Products 

EoR – Additional Safety Aspects
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• Aircraft simulators used to develop breakout 

procedures (B737, B787 and DH8D) 

• ATC and pilots worked together to validate 

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

Breakout - Human in the Loop (HITL) trials

Breakout development

28

Strong tailwind “away” from C/L

Subsequent instruction after 

initial breakout

Strong headwind

Turn “counter to RF leg
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• In all scenarios, break-out instructions ensured 

protection of NTZ

• ATC trained to provide breakout instruction in 

“same direction” as RF turn

Breakout - Human in the Loop (HITL) trials

Breakout development
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Strong tailwind “away” from C/L

Subsequent instruction after 

initial breakout

Strong headwind

Turn “counter to RF leg
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Operational Requirements and Breakout Procedures 

Attention All Users 

30

• Chart note included directing pilots to AAU/User instructions

• Use of RNP AR APCH during simultaneous parallel operations 

• Guidance on autopilot usage (based on HITL simulation)

• Best practices in the event of an abnormal situation 

• Phraseology examples provided
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Attention All Users 

Breakout Procedure 
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• 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

▸ Available at navcanada.ca

RNAV Phraseology Guide 
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RNAV Phraseology Guide 
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RNAV Phraseology Guide
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• Assessment conducted of potential 

nuisance TCAS (TA and RA) during 

simultaneous RNP AR approaches

• Analysis evaluated simulated TCAS 

performance for ILS/RNP and RNP/RNP 

pairings

• Results identified ANPs consistent with the 

certified performance of current fleets 

(0.15 and less), potential nuisance activity 

effectively eliminated

TCAS Assessment 

EoR – TCAS 
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EoR Training for ATC 
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EoR

• Phraseology 

• Control Transfer 

In-trail spacing

• Speed control vs vectoring 

• Tangent and RF Leg

• Vector to final in front and behind aircraft on RNP AR APCH 

• Mixed mode operation 

Breakout procedures

• Wrong runway identification

• Phraseology 

• Issues with non-RNP AR aircraft
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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 

Maximising RNP AR APCH 

EoR in Calgary 
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• 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

8 November 2018

EoR Highlights in Calgary (CYYC) 
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• Arrival Manager (AMAN) adapted to 

recognize T1 in Field 18

▸ Sequencing by Enroute sectors to deliver into 

Terminal area 

• ATC sequencing techniques based more on 

tactical speed control

• CYYC arrival rates – 44 arrivals/hour in dual 

operation

▸ T1 Arrivals will be grouped

▸ Non T1 may be “moved” to opposite runway

Operational Considerations 
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JZA402 (RNP-AR) JZA402 (non RNP-AR))

Effect of “T1”
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Effect of “T1”

41

Arrival Manager (AMAN) considers 

EoR Standard 
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Managing RNP AR APCH, RNP APCH, and ILS 

Establishing EoR in Canada 
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Managing RNP AR APCH, RNP APCH, and ILS 

Establishing EoR in Canada 

43



N
A

V
 C

A
N

A
D

A
 
‣

P
R

O
P

R
IE

T
A

R
Y

Lessons learned from CYYC

• Development based on CYYC ConOps

• Brand new procedures for CYYZ –

positioning of IF/IWP in procedures 

development to facilitate Continuous Climb 

Operations (CCO)

• More content added to AAU – Operational 

expectations

Toronto/Pearson (CYYZ) 

EoR in operation in Toronto 
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Green = RNP AR

Red = Conventional vectored ILS
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EoR at CYYZ
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Implementing EoR at Toronto Pearson (CYYZ)
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EoR at Toronto Pearson (CYYZ)
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Attention All Users 
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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 1st 10 years

Toronto/Pearson (CYYZ) International 

EoR in operation in Toronto
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Green = RNP AR

Red = Conventional vectored ILS
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Runway Assignment 

EoR at CYYZ 
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Further deployments under 

development

• Vancouver International (CYVR)

Vancouver International (CYVR) 

EoR at Vancouver
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Collaboration between all stakeholders is vital 

• Airlines

• ATC

• Airport Authority

• 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 

Lessons Learned 
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Garnet Miller

Manager, Airspace Modernization

Garnet.Miller@navcanada.ca 

THANK YOU 


