GENERAL UAS RISK ASSESSMENT FOR AIRFRAMES WEIGHING GREATER THAN 330 U.S. POUNDS (150 Kg) OR MAXIMUM AIRSPEED GREATER THAN 200 KTS (370 Km/hr)
	Hazard
	Event
	Without Controls
	Recommended Controls
	Residual with Controls In Place

	
	
	Prob
	Sev
	Risk
	
	Prob
	Sev
	Risk

	Loss of control (pilot error)
	Collision with manned aircraft
	IV
	A
	3
	Crew qualifications and currency as described below and in accordance with USAP Air Operations Manual (AOM), Chapter 4
	IV
	A
	3

	
	Collision with another UAS
	IV
	B
	5
	Crew qualifications and currency as described below and in accordance with USAP AOM, Chapter 4
	IV
	B
	5

	
	Injury to person(s) on ground
	IV
	A
	3
	Crew qualifications and currency as described below and in accordance with USAP AOM, Chapter 4
	IV
	A
	3

	
	Damage to property on ground
	III
	B
	3
	Crew qualifications and currency as described below and in accordance with USAP AOM, Chapter 4
	IV
	B
	5

	
	Environmental incident
	II
	C
	3
	Crew qualifications and currency as described below and in accordance with USAP AOM, Chapter 4
	III
	C
	4

	
	Crash obstructing runway
	II
	C
	3
	Crew qualifications and currency as described below and in accordance with USAP AOM, Chapter 4
	III
	C
	4

	Loss of control (technical)

	Collision with manned aircraft


	IV
	A
	3
	System airworthiness, flight safety review, and maintenance as described below and in accordance with USAP AOM, Chap 4
	IV
	A
	3

	
	Collision with another UAS
	IV
	B
	5
	System airworthiness, flight safety review, and maintenance as described below and in accordance with USAP AOM, Chap 4
	IV
	B
	5

	
	Injury to person(s) on ground
	IV
	A
	3
	System airworthiness, flight safety review, and maintenance as described below and in accordance with USAP AOM, Chap 4
	IV
	A
	3

	Loss of control (technical) (continued)
	Damage to property on ground
	III
	B
	3
	System airworthiness, flight safety review, and maintenance as described below and in accordance with USAP AOM, Chap 4
	IV
	B
	5

	
	Environmental incident
	II
	C
	3
	System airworthiness, flight safety review, and maintenance as described below and in accordance with USAP AOM, Chap 4
	III
	C
	4

	
	Crash obstructing runway
	II
	C
	3
	System airworthiness, flight safety review, and maintenance as described below and in accordance with USAP AOM, Chap 4
	III
	C
	4

	Loss of control (weather)
	Collision with manned aircraft
	IV
	A
	3
	Flight planning as described below and in accordance with the USAP AOM, Chap 4
	IV
	A
	3

	
	Collision with another UAS
	IV
	B
	5
	Flight planning as described below and in accordance with the USAP AOM, Chap 4
	IV
	B
	5

	
	Injury to person(s) on ground
	IV
	A
	3
	Flight planning as described below and in accordance with the USAP AOM, Chap 4
	IV
	A
	3

	
	Damage to property on ground
	IV
	B
	5
	Flight planning as described below and in accordance with the USAP AOM, Chap 4
	IV
	B
	5

	
	Environmental incident
	III
	C
	4
	Flight planning as described below and in accordance with the USAP AOM, Chap 4
	IV
	C
	5

	
	Crash obstructing runway
	III
	C
	4
	Flight planning as described below and in accordance with the USAP AOM, Chap 4
	IV
	C
	5

	Failure to follow air traffic control rules and local operational procedures
	Collision with manned aircraft
	III
	A
	2
	Publish local air traffic procedures, train pilots, and test pilots on knowledge; flight briefing as described below and in accordance with USAP AOM, Chap 4
	IV
	A
	3

	
	Collision with another UAS
	IV
	B
	5
	Publish local air traffic procedures, train pilots, and test pilots on knowledge; flight briefing as described below and in accordance with USAP AOM, Chap 4
	IV
	B
	5

	Failure of airframe or propulsion
	Injury to person(s) on ground
	IV
	A
	3
	System airworthiness, flight safety review, and maintenance as described below and in accordance with the USAP AOM, Chap 4
	IV
	A
	3

	
	Damage to property on ground
	III
	B
	3
	System airworthiness, flight safety review, and maintenance as described below and in accordance with the USAP AOM, Chap 4
	IV
	B
	5

	
	Environmental incident
	II
	C
	3
	System airworthiness, flight safety review, and maintenance as described below and in accordance with the USAP AOM, Chap 4
	III
	C
	4

	
	Crash obstructing runway
	III
	C
	4
	System airworthiness, flight safety review, and maintenance as described below and in accordance with the USAP AOM, Chap 4
	IV
	C
	5

	Failure to respect frequency assignments
	Interference with critical aviation communications
	III
	C
	4
	Flight briefing and spectrum management as described below and in accordance with the USAP AOM, Chap 4
	IV
	C
	5

	
	Interference with administrative or scientific communications
	II
	C
	3
	Flight briefing and spectrum management as described below and in accordance with the USAP AOM, Chap 4
	III
	C
	4

	
	Interference with other communications
	IV
	D
	5
	Flight briefing and spectrum management as described below and in accordance with the USAP AOM, Chap 4
	IV
	D
	5


Crew qualifications and currency:  Second Class Pilot medical certificate, certificate of completion of agency-developed, company or military flight training course for the system to be operated.  Minimum of three qualifying flights in previous 90 days.  Pilots that operate UAS’s from a ground station by remotely manipulating controls for flight control surfaces shall hold a US Federal Aviation Administration Private Pilot’s License or foreign equivalent.
System airworthiness, flight safety review and maintenance: Air worthiness, flight safety and flight readiness reviews by Office of Aviation Services are required for flight in USAP airspace.  Aircraft maintenance in accordance with U.S. Federal Aviation Regulations or foreign equivalent and applicable maintenance manual guidance.  Except for commercial remote controllers and systems with proven lost link reliability, all systems require a flight termination capability.
Flight planning:  Flight routing and scheduling must be approved by the air traffic manager.
Flight briefing:  A flight briefing covering weather, systems, communications, emergency procedures and landing sites, and mission profile will be conducted before each flight.
Spectrum management:  All electromagnetic emissions must be approved by the program spectrum manager or other appropriate program authority.
GENERAL UAS RISK ASSESSMENT FOR AIRFRAMES WEIGHING LESS THAN OR EQUAL TO 330 U.S. POUNDS (150 Kg) BUT GREATER THAN OR EQUAL TO 55 U.S. POUNDS (25 Kg) OR MAXIMUM AIRSPEED LESS THAN 200 KTS (370 Km/hr) BUT GREATER THAN 70 KNOTS (130 Km/hr)
	Hazard
	Event
	Without Controls
	Recommended Controls
	Residual with Controls In Place

	
	
	Prob
	Sev
	Risk
	
	Prob
	Sev
	Risk

	Loss of control (pilot error)
	Collision with manned aircraft
	IV
	A
	3
	Crew qualifications and currency as described below and in accordance with USAP Air Operations Manual (AOM), Chapter 4
	IV
	A
	3

	
	Collision with another UAS
	IV
	B
	5
	Crew qualifications and currency as described below and in accordance with USAP AOM, Chapter 4
	IV
	B
	5

	
	Injury to person(s) on ground
	IV
	A
	3
	Crew qualifications and currency as described below and in accordance with USAP AOM, Chapter 4
	IV
	A
	3

	
	Damage to property on ground
	III
	C
	4
	Crew qualifications and currency as described below and in accordance with USAP AOM, Chapter 4
	IV
	C
	5

	
	Environmental incident
	II
	C
	3
	Crew qualifications and currency as described below and in accordance with USAP AOM, Chapter 4
	III
	C
	4

	
	Crash obstructing runway
	II
	C
	3
	Crew qualifications and currency as described below and in accordance with USAP AOM, Chapter 4
	III
	C
	4

	Loss of control (technical)

	Collision with manned aircraft


	IV
	A
	3
	System airworthiness, flight safety review, and maintenance as described below and in accordance with USAP AOM, Chap 4
	IV
	A
	3

	
	Collision with another UAS


	IV
	B
	5
	System airworthiness, flight safety review, and maintenance as described below and in accordance with USAP AOM, Chap 4
	IV
	B
	5

	
	Injury to person(s) on ground
	IV
	A
	3
	System airworthiness, flight safety review, and maintenance as described below and in accordance with USAP AOM, Chap 4
	IV
	A
	3

	Loss of control (technical) (continued)
	Damage to property on ground


	III
	C
	4
	System airworthiness, flight safety review, and maintenance as described below and in accordance with USAP AOM, Chap 4
	IV
	C
	5

	
	Environmental incident


	II
	C
	3
	System airworthiness, flight safety review, and maintenance as described below and in accordance with USAP AOM, Chap 4
	III
	C
	4

	
	Crash obstructing runway
	II
	C
	3
	System airworthiness, flight safety review, and maintenance as described below and in accordance with USAP AOM, Chap 4
	III
	C
	4

	Loss of control (weather)
	Collision with manned aircraft
	IV
	A
	3
	Flight planning as described below and in accordance with the USAP AOM, Chap 4
	IV
	A
	3

	
	Collision with another UAS
	IV
	B
	5
	Flight planning as described below and in accordance with the USAP AOM, Chap 4
	IV
	B
	5

	
	Injury to person(s) on ground
	IV
	A
	3
	Flight planning as described below and in accordance with the USAP AOM, Chap 4
	IV
	A
	3

	
	Damage to property on ground
	IV
	C
	5
	Flight planning as described below and in accordance with the USAP AOM, Chap 4
	IV
	B
	5

	
	Environmental incident
	III
	C
	4
	Flight planning as described below and in accordance with the USAP AOM, Chap 4
	IV
	C
	5

	
	Crash obstructing runway
	III
	C
	4
	Flight planning as described below and in accordance with the USAP AOM, Chap 4
	IV
	C
	5

	Failure to follow air traffic control rules and local operational procedures
	Collision with manned aircraft
	III
	A
	2
	Publish local air traffic procedures, train pilots, and test pilots on knowledge; flight briefing as described below and in accordance with USAP AOM, Chap 4
	IV
	A
	3

	
	Collision with another UAS
	IV
	C
	5
	Publish local air traffic procedures, train pilots, and test pilots on knowledge; flight briefing as described below and in accordance with USAP AOM, Chap 4
	IV
	C
	5

	Failure of airframe or propulsion
	Injury to person(s) on ground
	IV
	A
	3
	System airworthiness, flight safety review, and maintenance as described below and in accordance with the USAP AOM, Chap 4
	IV
	A
	3

	
	Damage to property on ground
	III
	B
	3
	System airworthiness, flight safety review, and maintenance as described below and in accordance with the USAP AOM, Chap 4
	IV
	C
	5

	
	Environmental incident
	II
	C
	3
	System airworthiness, flight safety review, and maintenance as described below and in accordance with the USAP AOM, Chap 4
	III
	C
	4

	
	Crash obstructing runway
	III
	C
	4
	System airworthiness, flight safety review, and maintenance as described below and in accordance with the USAP AOM, Chap 4
	IV
	C
	5

	Failure to respect frequency assignments
	Interference with critical aviation communications
	III
	C
	4
	Flight briefing and spectrum management as described below and in accordance with the USAP AOM, Chap 4
	IV
	C
	5

	
	Interference with administrative or scientific communications
	II
	C
	3
	Flight briefing and spectrum management as described below and in accordance with the USAP AOM, Chap 4
	III
	C
	4

	
	Interference with other communications
	IV
	D
	5
	Flight briefing and spectrum management as described below and in accordance with the USAP AOM, Chap 4
	IV
	D
	5


Crew qualifications and currency:  Second Class Pilot medical certificate, certificate of completion of agency-developed, company or military flight training course for the system to be operated.  Minimum of three qualifying flights in previous 90 days.  Pilots that operate UAS’s from a ground station by remotely manipulating controls for flight control surfaces shall hold a US Federal Aviation Administration Private Pilot’s License or foreign equivalent.

System airworthiness, flight safety review and maintenance: Commercial off-the-shelf models must be approved by USAP Airworthiness and Flight Safety Review Board (AFSRB).  Air worthiness, flight safety and flight readiness reviews by Office of Aviation Services are required for flight in USAP airspace by Non-COTS aircraft.  Flight critical components shall be inspected at least once before flight each day and an appropriate maintenance inspection schedule will be developed for critical components.  Except for commercial remote controllers and systems with proven lost link reliability, all systems require a flight termination capability.
Flight planning:  Flight routing and scheduling must be approved by the program air traffic manager.

Flight briefing:  A flight briefing covering weather, systems, communications, emergency procedures and landing sites, and mission profile will be conducted before each flight.

Spectrum management:  All electromagnetic emissions must be approved by the program spectrum manager or other appropriate program authority.

GENERAL UAS RISK ASSESSMENT FOR AIRFRAMES WEIGHING LESS THAN OR EQUAL TO 55 U.S. POUNDS (25 Kg) AND MAXIMUM AIRSPEED LESS THAN OR EQUAL TO 70 KNOTS (130 Km/hr)
(Note special risk assessment for quadcopter-like UAS’s, below)

	Hazard
	Event
	Without Controls
	Recommended Controls
	Residual With Controls In Place

	
	
	Prob
	Sev
	Risk
	
	Prob
	Sev
	Risk

	Loss of control (pilot error)
	Collision with manned aircraft
	IV
	A
	3
	Crew qualifications and currency as described below and in accordance with USAP Air Operations Manual (AOM), Chapter 4
	IV
	A
	3

	
	Collision with another UAS
	IV
	C
	5
	Crew qualifications and currency as described below and in accordance with USAP AOM, Chapter 4
	IV
	C
	5

	
	Injury to person(s) on ground
	IV
	A
	3
	Crew qualifications and currency as described below and in accordance with USAP AOM, Chapter 4
	IV
	A
	3

	
	Damage to property on ground
	III
	C
	4
	Crew qualifications and currency as described below and in accordance with USAP AOM, Chapter 4
	IV
	C
	5

	
	Environmental incident
	II
	C
	3
	Crew qualifications and currency as described below and in accordance with USAP AOM, Chapter 4
	III
	C
	4

	
	Crash obstructing runway
	II
	D
	4
	Crew qualifications and currency as described below and in accordance with USAP AOM, Chapter 4
	III
	D
	5

	Loss of control (technical)

	Collision with manned aircraft


	IV
	A
	3
	System airworthiness, flight safety review, and maintenance as described below and in accordance with USAP AOM, Chap 4
	IV
	A
	3

	
	Collision with another UAS


	IV
	C
	5
	System airworthiness, flight safety review, and maintenance as described below and in accordance with USAP AOM, Chap 4
	IV
	C
	5

	
	Injury to person(s) on ground
	IV
	A
	3
	System airworthiness, flight safety review, and maintenance as described below and in accordance with USAP AOM, Chap 4
	IV
	A
	3

	
	Damage to property on ground


	III
	C
	4
	System airworthiness, flight safety review, and maintenance as described below and in accordance with USAP AOM, Chap 4
	IV
	C
	5

	Loss of control (technical) (continued)
	Environmental incident


	II
	C
	3
	System airworthiness, flight safety review, and maintenance as described below and in accordance with USAP AOM, Chap 4
	III
	C
	4

	
	Crash obstructing runway
	II
	D
	4
	System airworthiness, flight safety review, and maintenance as described below and in accordance with USAP AOM, Chap 4
	III
	D
	5

	Loss of control (weather)
	Collision with manned aircraft
	IV
	A
	3
	Flight planning as described below and in accordance with the USAP AOM, Chap 4
	IV
	A
	3

	
	Collision with another UAS
	IV
	C
	5
	Flight planning as described below and in accordance with the USAP AOM, Chap 4
	IV
	C
	5

	
	Injury to person(s) on ground
	IV
	A
	3
	Flight planning as described below and in accordance with the USAP AOM, Chap 4
	IV
	A
	3

	
	Damage to property on ground
	IV
	C
	5
	Flight planning as described below and in accordance with the USAP AOM, Chap 4
	IV
	C
	5

	
	Environmental incident
	III
	C
	4
	Flight planning as described below and in accordance with the USAP AOM, Chap 4
	IV
	C
	5

	
	Crash obstructing runway
	III
	D
	5
	Flight planning as described below and in accordance with the USAP AOM, Chap 4
	IV
	D
	5

	Failure to follow air traffic control rules and local operational procedures
	Collision with manned aircraft
	III
	A
	2
	Publish local air traffic procedures, train pilots, and test pilots on knowledge; flight briefing as described below and in accordance with USAP AOM, Chap 4
	IV
	A
	3

	
	Collision with another UAS
	IV
	C
	5
	Publish local air traffic procedures, train pilots, and test pilots on knowledge; flight briefing as described below and in accordance with USAP AOM, Chap 4
	IV
	C
	5

	Failure of airframe or propulsion


	Injury to person(s) on ground


	IV
	A
	3
	System airworthiness, flight safety review, and maintenance as described below and in accordance with the USAP AOM, Chap 4
	IV
	A
	3

	Failure of airframe or propulsion (continued)

	Damage to property on ground
	III
	C
	4
	System airworthiness, flight safety review, and maintenance as described below and in accordance with the USAP AOM, Chap 4
	IV
	C
	5

	
	Environmental incident


	II
	C
	3
	System airworthiness, flight safety review, and maintenance as described below and in accordance with the USAP AOM, Chap 4
	III
	C
	4

	
	Crash obstructing runway
	III
	D
	5
	System airworthiness, flight safety review, and maintenance as described below and in accordance with the USAP AOM, Chap 4
	IV
	D
	5

	Failure to respect frequency assignments
	Interference with critical aviation communications
	III
	C
	4
	Flight briefing and spectrum management as described below and in accordance with the USAP AOM, Chap 4
	IV
	C
	5

	
	Interference with administrative or scientific communications
	II
	C
	3
	Flight briefing and spectrum management as described below and in accordance with the USAP AOM, Chap 4
	III
	C
	4

	
	Interference with other communications
	IV
	D
	5
	Flight briefing and spectrum management as described below and in accordance with the USAP AOM, Chap 4
	IV
	D
	5


Crew qualifications and currency:  Second Class Pilot medical certificate, certificate of completion of agency-developed, company or military flight training course for the system to be operated.  Minimum of three qualifying flights in previous 90 days.  Pilots that operate UAS’s from a ground station by remotely manipulating controls for flight control surfaces shall hold a US Federal Aviation Administration Private Pilot’s License or foreign equivalent.

System airworthiness, flight safety review and maintenance: Commercial off-the-shelf models must be approved by USAP Airworthiness and Flight Safety Review Board (AFSRB).  Air worthiness, flight safety and flight readiness reviews by Office of Aviation Services are required for flight in USAP airspace by Non-COTS aircraft.  Only maintenance requirements specified by AFSRB shall be required.  Except for commercial remote controllers, all systems require a flight termination capability.

Flight planning:  Flight routing and scheduling must be approved by the program air traffic manager.

Flight briefing:  A flight briefing covering weather, systems, communications, emergency procedures and landing sites, and mission profile will be conducted before each flight.

Spectrum management:  All electromagnetic emissions must be approved by the program spectrum manager or other appropriate program authority.

GENERAL RISK ASSESSMENT FOR QUADCOPTER-LIKE UNMANNED AERIAL SYSTEMS
Assumptions:  Commercial off-the-shelf airframe and control system with automatic pilot, automatic takeoff and automatic return home features.  Total weight less than 5 U.S. pounds (2.3 Kg), maximum range less than 1.25 miles (2 Km), maximum horizontal speed less than 15 m/sec, maximum flight time less than 15 minutes

	Hazard
	Event
	No Risk Controls
	Recommended Controls
	Residual Risk With Controls in Place

	
	
	Prob
	Sev
	Risk
	
	Prob
	Sev
	Risk

	Loss of control due to pilot error
	Collision with manned aircraft
	IV
	C
	5
	Crew qualifications and currency in accordance with crew risk controls, below.  Airframe painted at least 50% with high visibility paint or equipped with operating strobe lights.
	IV
	C
	5

	
	Collision with another UAS
	IV
	D
	5
	Crew qualifications and currency in accordance with crew risk controls, below
	IV
	D
	5

	
	Injury to person(s) on ground, sea or vessel
	IV
	D
	5
	Crew qualifications and currency in accordance with crew risk controls, below.  Install blade guards on all propellers and rotors, airframe painted at least 50% with high visibility paint or equipped with operating strobe lights.
	IV
	D
	5

	
	Damage to property on ground, sea or vessel
	II
	D
	5
	Crew qualifications and currency in accordance with crew risk controls, below
	IV
	D
	5

	
	Environmental incident
	II
	D
	4
	Crew qualifications and currency in accordance with crew risk controls, below
	III
	D
	5

	
	Crash obstructing a landing area used by other aircraft
	II
	D
	4
	Crew qualifications and currency in accordance with crew risk controls, below
	III
	D
	5

	Loss of control on account of technical failures
	Collision with manned aircraft
	IV
	C
	5
	Software and firmware updates recommended by the manufacturer must be installed.  Electromagnetic emissions shall be cleared with appropriate program authorities to prevent interference with or from known electromagnetic sources.
	IV
	C
	5

	Loss of control on account of technical failures (continued)
	Collision with another UAS
	IV
	D
	5
	Software and firmware updates recommended by the manufacturer must be installed.  Electromagnetic emissions shall be cleared with appropriate program authorities to prevent interference with or from known electromagnetic sources.
	IV
	D
	5

	
	Injury to person(s) on ground, sea or vessel
	IV
	D
	5
	Install blade guards on all propellers and rotors, airframe painted at least 50% with high visibility paint or equipped with operating strobe lights.  Software and firmware updates recommended by the manufacturer must be installed.  Electromagnetic emissions shall be cleared with appropriate program authorities to prevent interference with or from known electromagnetic sources.
	IV
	D
	5

	
	Damage to property on ground, sea or vessel
	II
	D
	5
	Software and firmware updates recommended by the manufacturer must be installed.  Electromagnetic emissions shall be cleared with appropriate program authorities to prevent interference with or from known electromagnetic sources.
	IV
	D
	5

	
	Environmental incident
	II
	D
	4
	Software and firmware updates recommended by the manufacturer must be installed.  Electromagnetic emissions shall be cleared with appropriate program authorities to prevent interference with or from known electromagnetic sources.
	III
	D
	5

	
	Crash obstructing a landing area used by other aircraft
	II
	D
	4
	Software and firmware updates recommended by the manufacturer must be installed.  Electromagnetic emissions shall be cleared with appropriate program authorities to prevent interference with or from known electromagnetic sources.
	III
	D
	5

	Loss of control due to weather
	Collision with manned aircraft
	IV
	C
	5
	The pilot/operator must obtain a weather briefing, if available, or otherwise reasonably ensure that weather forecast during planned UAS flights will be VMC and winds will not exceed the capabilities of the aircraft.  Flights will be terminated if VMC and visual contact with the UAS cannot be maintained or if winds exceed the ability to safely control the aircraft.
	IV
	C
	5

	
	Collision with another UAS
	IV
	D
	5
	The pilot/operator must obtain a weather briefing, if available, or otherwise reasonably ensure that weather forecast during planned UAS flights will be VMC and winds will not exceed the capabilities of the aircraft.  Flights will be terminated if VMC and visual contact with the UAS cannot be maintained or if winds exceed the ability to safely control the aircraft.
	IV
	D
	5

	
	Injury to person(s) on ground, sea or vessel
	IV
	D
	5
	The pilot/operator must obtain a weather briefing, if available, or otherwise reasonably ensure that weather forecast during planned UAS flights will be VMC and winds will not exceed the capabilities of the aircraft.  Flights will be terminated if VMC and visual contact with the UAS cannot be maintained or if winds exceed the ability to safely control the aircraft.  Install blade guards on all propellers and rotors, airframe painted at least 50% with high visibility paint or equipped with operating strobe lights.
	IV
	D
	5

	
	Damage to property on ground, sea or vessel
	IV
	D
	5
	The pilot/operator must obtain a weather briefing, if available, or otherwise reasonably ensure that weather forecast during planned UAS flights will be VMC and winds will not exceed the capabilities of the aircraft.  Flights will be terminated if VMC and visual contact with the UAS cannot be maintained or if winds exceed the ability to safely control the aircraft.
	IV
	D
	5

	Loss of control due to weather (continued)
	Environmental incident
	III
	D
	5
	The pilot/operator must obtain a weather briefing, if available, or otherwise reasonably ensure that weather forecast during planned UAS flights will be VMC and winds will not exceed the capabilities of the aircraft.  Flights will be terminated if VMC and visual contact with the UAS cannot be maintained or if winds exceed the ability to safely control the aircraft.
	IV
	D
	5

	
	Crash obstructing a landing area used by other aircraft
	III
	D
	5
	The pilot/operator must obtain a weather briefing, if available, or otherwise reasonably ensure that weather forecast during planned UAS flights will be VMC and winds will not exceed the capabilities of the aircraft.  Flights will be terminated if VMC and visual contact with the UAS cannot be maintained or if winds exceed the ability to safely control the aircraft.
	IV
	D
	5

	Failure to follow aircraft control rules and operational procedures
	Collision with manned aircraft
	IV
	C
	5
	Pilot/operators shall be trained in applicable local air traffic control rules, if any, and shall be tested on their knowledge by appropriate program officials.
	IV
	C
	5

	
	Collision with another UAS
	IV
	D
	5
	Pilot/operators shall be trained in applicable local air traffic control rules, if any, and shall be tested on their knowledge by appropriate program officials.
	IV
	D
	5

	Failure of airframe or propulsion
	Injury to person(s) on ground, sea or vessel
	IV
	C
	5
	Comply with system risk controls, below.  Install blade guards on all propellers and rotors, airframe painted at least 50% with high visibility paint or equipped with operating strobe lights.
	IV
	C
	5

	
	Damage to property on ground, sea or vessel
	III
	D
	5
	Comply with system risk controls, below.
	IV
	D
	5

	
	Environmental incident
	II
	D
	4
	Comply with system risk controls, below.
	III
	D
	5

	
	Crash obstructing landing area used by other aircraft
	III
	D
	5
	Comply with system risk controls, below.
	IV
	D
	5

	Electromagnetic interference
	Interference with safety of flight communications
	III
	D
	5
	Electromagnetic emissions shall be cleared with appropriate program authorities to prevent interference with or from known electromagnetic sources.  Comply with applicable local air traffic control rules, including communications when required between the UAS pilot/operator and air traffic control and other aircraft.
	IV
	D
	5

	
	Interference with national program administrative or scientific communications
	II
	D
	4
	Electromagnetic emissions shall be cleared with appropriate program authorities to prevent interference with or from known electromagnetic sources.
	III
	D
	5

	
	Interference with other communications
	II
	D
	4
	Electromagnetic emissions shall be cleared with appropriate program authorities to prevent interference with or from known electromagnetic sources.
	III
	D
	5

	Recovery by grabbing UAS out of air with hands
	Injury to flight crew
	II
	D
	4
	Prohibit manual recovery of UAS in flight.  Install blade guards on all propellers and rotors
	IV
	D
	5

	Recharging LiPO batteries
	Fire
	II
	C
	3
	Charge batteries in accordance with manufacturer’s instructions and within a fireproof container.  Do not leave charging batteries unattended.
	II
	D
	4


Operational risk controls:  Flight must remain within sight of the pilot/operator, within Visual Meteorological Conditions (VMC), within 300 meters of pilot/operator, and below 125 meters above ground level (AGL), and comply with applicable local air traffic control rules, including communications when required between the UAS pilot/operator and air traffic control and other aircraft.  The pilot/operator must obtain a weather briefing, if available, or otherwise reasonably ensure that weather forecast during planned UAS flights will be VMC and winds will not exceed the capabilities of the aircraft.  The final authority to conduct each UAS flight or series of flights on a specific day shall be granted by the appropriate program air traffic control official or station manager when no air traffic control official is present.

System risk controls:  Blade guards installed on all propellers and rotors, airframe painted at least 50% with high visibility paint or equipped with operating strobe lights.  Software and firmware updates recommended by the manufacturer must be installed.  Electromagnetic emissions shall be cleared with appropriate program authorities to prevent interference with or from known electromagnetic sources.

Crew risk controls:  Each pilot/operator shall have at least 10 hours of logged flight time in the make and model of UAS to be flown and at least three flights of at least 15 minutes duration each in the make and model in the preceding 90 days.  Pilot/operators shall be trained in applicable local air traffic control rules, if any, and shall be tested on their knowledge by appropriate program officials.

SAFETY or ENVIRONMENTAL HEALTH MISHAP PROBABILITY
	I
	Frequent
	One or more events expected in a year.



	II
	Likely
	Several events expected during a twenty year span.

	III
	Infrequent
	One event expected during a twenty year span.

	IV
	Unlikely
	Not expected to happen during a 20 year span.


SEVERITY
	
	
	People
	Property
	Project or Mission

	A
	Grave
	Injury or illness resulting in death or a permanent total disability 
	Cost of damage is $1,000,000 or greater
	Inability to accomplish a critical project

	B
	Serious
	Injury or illness resulting in permanent partial disability 
	Cost of damage is greater than $200,000 but less than $1,000,000.
	Major impact on ability to accomplish a critical project. Significant adverse media attention.

	C
	Moderate
	Injury or temporary reversible illness resulting in loss of time from work beyond the day on which it occurred 
	Cost of damage is greater than $20,000 but less than $200,000.
	Moderate impact on ability to accomplish a critical project.

	D
	Minor
	Injury or temporary reversible illness requiring more than simple first aid treatment (Illnesses include: eye irritation, sore throat, dermatitis, etc.)
	Cost of damage is greater than $1000 but less than $20,000.
	Minor impact on ability to accomplish a critical project. Operational nuisance.


RISK ASSESSMENT CODE

	SEVERITY
	
	PROBABILITY

	
	
	I
	II
	III
	IV

	
	A
	1
	1
	2
	3

	
	B
	1
	2
	3
	5

	
	C
	2
	3
	4
	5

	
	D
	3
	4
	5
	5


RAC 1  Extreme risk

RAC 2  High risk

RAC 3  Medium risk

RAC 4  Low risk

RAC 5  Very low risk

