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SUMMARY 
This Working Paper outlines the development and recent changes in the 
regulatory requirements under which NAV CANADA operates in the 
provision of separation services associated with ADS-B Out .  The changes 
resulted in the removal of the requirement for NAV CANADA to check that 
our customers hold an ADS-B Operations Specification prior to providing 
ADS-B Out separation services. 

 
 
 
1. INTRODUCTION 
 
1.1 NAV CANADA is regulated under Canadian Aviation Regulations (CARs), 
developed and enforced by the Canadian Civil Aviation Authority, Transport Canada. 
 
1.2 The CARs reference Instrument Flight Rules (IFR) separation using radar; there is no 
CARs reference to other surveillance sources for IFR application.  Therefore, in order to utilize 
alternate means to provide surveillance separation, NAV CANADA required an exemption to the 
existing CARs. 
 
1.3 Over a three year period leading up to operational use of ADS-B Out for surveillance 
separation in January 2009, NAV CANADA developed a detailed Safety Management Plan.  This 
plan included a Hazard Identification and Risk Analysis (HIRA).  The HIRA process identified 
potential risks as determined from the product of severity and probability of occurrence, and 
recommended mitigations to bring the risks to a level as low as reasonably practical (ALARP).   
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2. DISCUSSION 
 
2.1 NAV CANADA’s HIRA work was initiated in 2006 as an initial investigation into 
the use of ADS-B technology (June 2006) for the purpose of aircraft surveillance; the second was 
dedicated to proceeding to operational ADS-B status in the area surrounding Hudson Bay (August 
2007); and, the third was dedicated to proceeding to operational status on the East Coast of Canada, 
Baffin Island, and Southern Greenland (October 2009).  At the time of these investigations NAV 
CANADA’s efforts numbered some of the first in the world.  Operational application of ADS-B Out 
was still in its very early stages.  The only operational use of the system was already underway in 
Australia by Airservices Australia.  While there were similarities in the operational and regulatory 
environments, they were not identical. 
 
2.2 NAV CANADA identified thirty-one hazards in the 2007 HIRA document for initial 
operations in the non-radar airspace over Hudson Bay.  For each hazard that resulted in an outcome 
with unacceptable risk, mitigations were developed to achieve an acceptable residual risk (ALARP).  
The hazards were collated into the six categories; Airborne Equipment (AE), Ground Based 
Equipment (GBE), Air Traffic Services (ATS), Spaced Based (SB), Environmental (EV), and Pilot 
Issues (PI). 
 
2.3 One specific hazard was identified as Airborne Equipment # 1 Eligibility of ADS-B 

Aircraft and referred to the specific contribution of risk associated with airborne ADS-B Out avionics 
originally identified in the Safety Assessment for the Use of Automatic Dependant Surveillance 

Broadcast (ADS-B) for Surveillance in the Airspace surrounding Hudson Bay, Canada, Version 1, 

August 31, 2007. 
 
2.4 In January 2012, NAV CANADA amended the HIRA reference to Airborne 

Equipment # 1 Eligibility of ADS-B Aircraft.  This was done in light of international maturity of ADS-
B operations and specific operational experience over the preceding three years. 
 
2.5  Prior to NAV CANADA’s Hudson Bay ADS-B Out implementation there was no 
specific airspace implementation in place that used a five nautical mile separation directly aligned 
with a Technical Service Order for ADS-B Out avionics.  However, through the provision of 
performance considerations an operational implementation was achieved in the application of ADS-B 
Out positioning for surveillance.  This was a result of the mitigations associated with the hazard 
Airborne Equipment -1.  This hazard focused on aircraft position reporting through ADS-B that 
recognized the potential for an aircraft’s reported and actual positions to be different.  The greatest 
severity was derived when the range of discrepancy between reported and actual position was between 
one half nautical mile and six nautical miles.  This was owing to the fact that errors smaller than one 
half nautical mile are accounted for in existing surveillance models separation standards and larger 
errors are obvious to the controller and would be easily identified. 
 
2.6 The probability of occurrence that was assigned was indicative of the maturity level 
of avionics and their operations at the time and the potential for GNSS performance errors. 
 
2.7 Mitigations were assigned to address each of the probability factors.  To mitigate 
GNSS performance an integrity bound of one half nautical mile was selected as the minimum 
acceptable integrity that would allow the reported target to pass through the processing systems for 
display to the controller for separation purposes.  To address the immaturity of ADS-B transponder 
configurations a process to ensure compliance with a minimum performance standard was developed.  
After completion of the safety assessment, the compliance process was codified in the European 
Aviation Safety Agency (EASA) Acceptable Means of Compliance (AMC) 20-24.  It is this AMC 
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that is referred to in the exemptions issued to NAV CANADA and the Advisory Circulars that 
followed. 
 
2.8 The process included the following elements to permit aircraft and operator 
qualification: 
2.8.1 Demonstrated compliance with EASA AMC 20-24; 
 
2.8.2  Operations Specification or Letter of Authority from the Civil Aviation Authority of 
the aircraft state of registry; 
 
2.8.3  Transport Canada Operations Specification 609 or 610 as applicable for operators 
holding a Canadian or Foreign Operating Certificate; and 
 
2.8.4 Entry on the NAV CANADA ADS-B eligibility list. 
 
2.9  The application of these mitigations enabled NAV CANADA to include all 
of the avionics capabilities identified as necessary by the HIRA to be complied with, namely; 
 
2.9.1 GPS Position 
 
2.9.2  Navigation Uncertainty Category position (NUCp) — Horizontal Protection Level 
(HPL) Horizontal Figure of Merit (HFOM) 
 
2.9.3 Pressure Altitude 
 
2.9.4 Flight ID and aircraft 24 bit identifier  
 
2.9.5 Surveillance Integrity Level (SIL) Value for DO-260A avionics 
 
2.9.6 Special Position Indicator (SPI) 
 
2.9.7 Emergency bit 
 
2.10 In January, 2009 NAV CANADA commenced ADS-B operations in Hudson Bay and 
in the five years that followed the aircraft eligibility list has grown to nearly fifteen-hundred 
individual airframes. 
 
2.11 Since 2008 NAV CANADA has been part of an ADS-B implementer’s group 
consisting of NAV CANADA, the United States Federal Aviation Administration (FAA) 
(Surveillance Broadcast Services Office), Eurocontrol (Cascade project office), and Airservices 
Australia.  The purpose of this group is to share information and foster harmonization on ADS-B 
performance, avionics, approvals and assist other nations who wish to implement ADS-B operations 
in their airspace.  Issues relating to ADS-B have been openly shared between the organisations and 
the level of knowledge has grown dramatically over the years. 
 
2.12 The represented ANSPs have reviewed hundreds of millions of ADS-B message 
reports.  Of these reports there has not been a single occurrence of a reported position error within the 
bounds identified as a possibility in the original HIRA, one half nautical mile to six nautical miles of 
aircraft actual position.  For this reason, the mitigation being applied was revisited and the probability 
reassessed.  The most prevalent observed position error has been associated with a specific OEM’s 
equipment that in some installations resulted in a reported position shift in less than one second of 
several hundred miles from the aircraft’s actual position.  Assistance from members of this 
coordination group enabled the OEM to develop a Service Bulletin and provide the needed 
rectification for its customers to help resolve the issue. 
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2.13 NAV CANADA has not observed any type of position error that would support the 
concern described in the original ADS-B HIRA Hazard AE 1: a position report with a relatively small 

error magnitude complete with good integrity that at the same time is large enough that it would 

result in the true position of the aircraft to cause a loss of separation.   
 
2.14 NAV CANADA revised the context of Hazard AE 1 with the following text: The 

technical operation of ADS-B avionics are clearly defined in the three RTCA documents (DO260, 

260A and 260B).  Their generic installation and operation to meet a five nautical mile separation 

standard are further clarified in EASA AMC 20-24.  Explicit airspace requirements have been 

published for current operations in Canada since 2008 and in Australia since 2001.  Airspace 

mandates for the US National Airspace and the European airspace are published and will take effect 

in 2020 and 2015 respectively.  Aircraft operators have looked to the opportunity to extract benefits 

from ADS-B surveillance services and have accepted the responsibility for ensuring that ADS-B 

operates to the required minimum standards.  Performance anomalies have been detected and 

voluntarily rectified. 
 
2.15 The resulting mitigations remove any reference or requirement for Operational 
Approvals and state the following required elements to bring the resulting risk to an acceptable level: 
 
2.15.1  Provide operators with adequate information to operate in the Hudson Bay service 
volume. NAV CANADA to promulgate minimum avionic requirements to operators to operate in the 
Hudson  
 
2.15.2  Bay service volume which will be indicated through correct completion of the ATC 
flight plan. 
 
2.15.3  NAV CANADA to monitor the ongoing performance of aircraft avionics through 
position accuracies determined in overlapping ADS-B and radar coverage areas and through 
coordination with other providers of ADS-B services worldwide. 
 
2.16 It was deemed that there was no connection between an operator completing the 
paperwork for Operations Specification 609/610 approval and any associated required mitigation of a 
hazard element in the HIRA.  In fact, aircraft that did not hold a Canadian Foreign Air carrier 
Operations Certificate (FAOC) were never required to obtain an Operations Specification since there 
was no FAOC held by Transport Canada to associate it with.  These aircraft had been operating since 
2009 with no additional approvals.  
 
2.17 As a result of these modifications to the HIRA document, as of December 31st, 2013, 
Transport Canada issued a revised exemption to CAR to NAV CANADA.  This revision allows NAV 
CANADA to utilize ADS-B as a surveillance source for separation as low as five nautical miles 
regardless of the receipient holding an ADS-B Operations Specification.  This change has allowed 
NAV CANADA to expand services to all aircraft that provide an ADS-B Out message meeting the 
required performance level.  This increased the participation percentages from approximately 55% to 
90% of the traffic volume, offering significant opportunities for increased efficiencies in trajectory 
management. 
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3. ACTION BY THE MEETING 
 
3.1  The Asia-Pacific ADS-B SITF/13 meeting is invited to: 
 

a) note and review the contents of this informaion paper; 
 

b) discuss the applicablity of similar operational mitigations by States in the Asia 
Pacific region; 

 
c) identify whether it would be appropriate to consider adopting a common region-

wide approach to the requirement for ADS-B Out operational approvals. 
 
 

_ _ _ _ _ _ _ _ _ _ _ _ _ 
 
 


