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APPENDIX 1 TO CHAPTER 4
SUMMARY TABLE OF HAZARD IDENTIFICATION AND RISK MANAGEMENT 

Hazard Identification and Risk Management Form - ATSRO 

	Generic hazard 1
	Specific component of hazard
	Hazard-related consequence
	Current defences to control risk and the risk index 
	Further action to reduce risk and the resulting risk index 
	Responsible party

	Non-RNAV aircraft flying on RNAV routes 
	Inability of the aircraft to maintain RNAV route 
	Loss of separation
	· Integrated Aeronautical Information System (AIP, NOTAM, AIP, AIC Supplement and others) 

· FPL

· En-route navigation charts

· ATS surveillance service

· ACAS/TCAS

· Operational manuals of the operator and the ANSP

3C
	· Direct access of ATS units to updated database of RNAV-approved aircraft 
· Improve surveillance in the necessary areas (implement VHF, HF, ADS-CPDLC, ADS-B, Radar and other types of communications) 
· [bookmark: _GoBack]Direct access of ARO/AIS units to updated database of RNAV-approved aircraft 
· Training of operators and air navigation service providers 
· Applicable contingency procedures upon identifying a non-RNAV aircraft on an RNAV route 
· Designate a responsible party in each State to maintain the database of RNAV-approved aircraft 
· Updating and, if applicable, development of the Operational Manuals of the ANSP, incorporating the appropriate procedures  
2C
	States
Operators
ANSPs


<<<


	Generic hazard 2
	Specific component of hazard
	Hazard-related consequence
	Current defences to control risk and the risk index
	Further action to reduce risk and the resulting risk index
	Responsible party

	Loss of RNAV capacity on board
	












Inability of the aircraft to maintain the RNAV route 
	Loss of separation
	
Alternate “conventional” navigation equipment 

Reversal to “conventional” navigation procedures

ATS surveillance service

ACAS
· Operational manuals of the operator and the ANSP





3C
	

Standardisation of operator procedures in case of loss of RNAV capability;

Improve surveillance in the necessary areas (implement VHF, HF, ADS-CPDLC, ADS-B, Radar and other types of communications) 

Applicable contingency procedures upon identifying an aircraft that has lost RNAV capability 

Training of operators, including training of the crew in the application of contingency procedures

 Training of air navigation service providers

ATC simulations

RNAV system integrity oversight plan



2C  

	






States
Operators
ANSPs
 


<<<<<

	Generic hazard 3
	Specific component of hazard
	Hazard-related consequence
	Current defences to control risk and the risk index
	Further action to reduce risk and the resulting risk index
	Responsible party

	Lack of GND NAVAID coverage
	Inability of the aircraft to maintain RNAV route
	Loss of separation
	· GNSS
· IRS/INS
· ATS surveillance
· Integrated Aeronautical Information System (AIP, NOTAM, AIP Supplement, AIC, etc.) 

· NOTAM concerning satellite health 

· ACAS

· Operational manuals of the operator and the ANSP

· Operational manuals of the operator and the ANSP

3C

	Standardisation of procedures for operators in case of inability to maintain the route;

Ensure an appropriate coverage by: 
a) Implementing the required GND NAVAIDs; or
b) Changing from a “conventional” route to an RNAV route, establishing the air navigation system requirements to fly the route. 

Improve surveillance in the required areas (implement VHF, HF, ADS-CPDLC, ADS-B, Radar and other types of communications) 


Training of operators and air navigation service providers


Updating and, if applicable, drafting of the operational manuals of the ANSP, incorporating the appropriate procedures 





2C
	States
Operators 
ANSPs


<<<<<






	
Generic hazard 4
	Specific component of hazard
	Hazard-related consequence
	Current defences to control risk and the risk index
	Further action to reduce risk and the resulting risk index
	Responsible party

	








NAVAID coverage failure










	Inability of the aircraft to maintain RNAV route
	Loss of separation
	· Reversal procedures:
a) GNSS, in case of failure of GND NAVAIDs, for equipped aeroplanes
b) Failure of IRS/INS, GND NAVAIDs, for equipped aeroplanes
c) GND NAVAIDs, in case of GNSS and INS failure
· Maintenance of GND NAVAIDs
·  NOTAM concerning satellite health
·  Flight inspection
· Contingency procedures of the operator and the ANSPs. 

3C
	Standardisation of operator procedures in case the aircraft cannot maintain its route;

Specific procedures to be applied in case of degradation of the navigation capability of the aircraft;

Compliance with the Maintenance plan for the verification of ground radio aids;

Updating and, if applicable, drafting of the operational manuals of the ANSP, incorporating the appropriate procedures
Disseminating information about solar storms that might affect the satellite and HF systems

2C
	States
ANSPs
Operators


<<<<<













	Generic hazard 5
	Specific component of hazard
	Hazard-related consequence
	Current defences to control risk and the risk index
	Further action to reduce risk and the resulting risk index
	Responsible party

	Adverse meteorological effects
	Large deviations
	Loss of separation
	· NOTAM 
· MET/PIB/VOLMET briefings
· ATM briefings between ATFMUs
· AIREP
· Contingency plan
· ACAS 

· Operational manuals of the operator and the ANSP
4C
	
· Updating of LOAs between MET/ATM services
· Alternate routes
· QMS/MET/AIS
· Updating of the operational manuals of the operator and the ANSP


2C
	States
 Operators
ANSPs


<<<<<









	Generic hazard 6
	Specific component of hazard
	Hazard-related consequence
	Current defences to control risk and the risk index
	Further action to reduce risk and the resulting risk index
	Responsible party

	
Volcanic eruption
	Volcanic ash

Reduced availability of the route network 
	
Engine failure













Increase of ATC workload


	ASHTAM
MET/PIB/VOLMET briefings
ATM briefings between ATFMUs
AIREP
Application of the procedures foreseen in Chapter 15 (15.8) of Doc 4444

Operational manuals of the operator and the ANSP


 Cancellation of operations on the affected routes 



4C
	· Re-routing of air traffic
· Training of operators, including training of the crew on the application of contingency procedures
· Determine ATC sector capacity 
· ATFM
· Updating of LOAs between MET/ATM services
· Develop regional contingency procedures 
· Alternate routes
· Updating of the operational manuals of the operator 

·  Updating and, if applicable, drafting of the operational manuals of the ANSP, incorporating the procedures foreseen in Chapter 15 (15.8) of Doc 4444

(4D) 
	States
ANSPs
Operators


<<<<<












	Generic hazard 7
	Specific component of hazard
	Hazard-related consequence
	Current defences to control risk and the risk index
	Further action to reduce risk and the resulting risk index
	Responsible party

	Discrepancy of aeronautical information concerning the route network 
	Lack of integrity of the data published by the States 
	
Loss of separation


	· Use of WGS84
· ATS surveillance service
· Integrated aeronautical information system (AIP, NOTAM, AIP Supplement, AIC, etc.) 
· ACAS

	
· Implement quality management system (QMS) in AIS
· Comply with AIRAC cycles





	States
ANSPs

	
	Outdated airborne navigation database, if used
	
	· Coordination between the States and the navigation database providers 
· Agreements between operators and navigation database providers 
· AIRAC cycles



4C
	· Comply with AIRAC cycles
· Improve and/or formalise coordination between States and navigation database providers 
· Publish specific navigation database regulations
· Schedule operator inspections 
· Comply with navigation database regulations established by the States 
3C

	States
Operators



<<<<<








	Generic hazard 8
	Specific component of hazard
	Hazard-related consequence
	Current defences to control risk and the risk index
	Further action to reduce risk and the resulting risk index
	Responsible party

	 Inadequate civil/military coordination
	a) Unauthorised entry of civil aircraft in restricted airspaces 
b) Unauthorised entry of military aircraft from restricted airspaces into ATS routes 
	Loss of separation
	· Civil/military LOA
· Civil/military coordination committee
·  Integrated aeronautical information system (AIP, NOTAM, AIP Supplement, AIC, etc.)
· Operational manuals of the ANSP 
· Video charts
· Annex 2 and 11
Application of the procedures foreseen in Chapter 16 (16.1) of Doc 4444
· ACAS
· ATS surveillance
3C
	· Updating of video charts
· Updating of LOAs and general civil/military ATM procedures
· ATFM
· Training of ATCOs and pilots
· Restructuring of segregated sectors/airspaces 
· Optimise or, if applicable, implement a civil/military coordination committee
· Flexible use of airspace 
· Updating and, if applicable, drafting of the operational manuals of the ANSP, incorporating the procedures foreseen in Chapter 16 (16.1) of Doc 4444 and the standards and recommended practices of Annex 2 and 11. 




2C
	States
ANSPs



<<<<<









	Generic hazard 09
	Specific component of hazard
	Hazard-related consequence
	Current defences to control risk and the risk index
	Further action to reduce risk and the resulting risk index
	Responsible party

	Inadequate airspace design 
	
Increased ATCO workload

	
Operational error of ATCO

	ATM/Airspace planning 
ATS surveillance

Training of ATCOs

SMS implementation standards (paragraph 2.27 of Annex 11) 

Capacity management (paragraph 3.1 of Doc 4444)


3D
	
· Analyse sector workload after route optimisation 
· Provide a sufficient number of air traffic controllers 
· Drafting of the safety plan for sectors
· ATFM
· Updating of ATCO training
· Analysis of airspace capacity after RNAV route optimisation
· Airspace redesign applying continuous descent operations (CDO) 
· Implementation of RNAV SIDs/STARs



2D


	States

ANSPs


<<<<<








	Generic hazard 10
	Specific component of hazard
	Hazard-related consequence
	Current defences to control risk and the risk index
	Further action to reduce risk and the resulting risk index
	Responsible party

	








Navigation deviations due to technical errors 


	


Deviation due to engine failure


	Loss of separation
	· ATS surveillance
· Safety assessment
· Operational manuals of the operator and the ANSP 
· Aircraft and operator approval process 






4C
	· Use of the lateral deviation (LD) reporting form
· Monthly delivery of LD data to CARSAMMA
· Training of ATCOs in the completion of the lateral deviation reporting form 
· Use of data available in CARSAMMA for visualising potential technical errors
· Operator inspection programmes
· Implement ATC system alarms to detect lateral deviations


2C
	States
ANSPs
Operators 

	
	Deviation due to a contingency

	
	· 
	
	


<<<<<


	
Generic hazard 11
	Specific component of hazard
	Hazard-related consequence
	Current defences to control risk and the risk index
	Further action to reduce risk and the resulting risk index
	Responsible party

	



Navigation deviations due to operational errors





	Lack of coordination between ACCs

	Loss of separation
	· Measures to reduce operational errors in the ATC coordination loop between adjacent ATCs (GREPECAS15/36)
· ATS surveillance
· Safety assessment
· LOA
· Operational manuals of the ANSP











4C
	· Implement measures to reduce operational errors in the ATC coordination loop between adjacent ACCs (GREPECAS15/36)
· Use of the lateral deviation (LD) reporting form 
· Investigation of each LD, taking the necessary risk mitigation measures, and monthly delivery of LD data to CARSAMMA 
· Training of ATCOs in the application of procedures to avoid ATC coordination errors and completion of the the lateral deviation reporting form 
· Use of data available in CARSAMMA to visualise potential errors
· Updating and, if applicable, drafting of the operational manuals of the ANSP, incorporating procedures to reduce operational errors in the ATC coordination loop between adjacent ACCs
· Implement ATC system alarms to detect lateral deviations 
· Implement AIDC
2C
	States
ANSPs


<<<<<





	
Generic hazard 12
	Specific component of hazard
	Hazard-related consequence
	Current defences to control risk and the risk index
	Further action to reduce risk and the resulting risk index
	Responsible party

	Outdated operational manuals of operators/ANSP 
	Erroneous application of procedures
	Loss of separation
	RNAV 5 approval procedures
Safety oversight

Audits and inspections
(4C)

	Implement SMS
(2C)
	States
 Operators
       ANSPs


<<<<<
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