








 

 
 



 
 
 
 

MC2-09-02 UAS Report

~ 235 ~
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                               SOP version                                 Date modified                                  Modified by: 
 
 
 

2.1 06MAY09 LT Jay Lomnicky 

Unmanned Aircraft System (UAS) Launch Checklist for Use Aboard NOAA Ship 
McArthur II 
 
Date:  
 

Retain until end of the field season, all entries to be initialed or signed (checkmarks, “X’s”, 
etc. are not acceptable)  
 

 
Pre-launch 
 
1 Hour Prior to Launch: 
 

Notify Deck Department of pending UAS Launch. 
  

15 Minutes Prior To Launch: 
 

Verify with UAS PIC that all launch and recovery gear is staged.  
  

Pipe “NOW ON MCARTHUR II SET UAS LAUNCHING STATIONS.  THE SMOKING LAMP IS 
OUT THROUGHOUT THE SHIP FOR THE REFUELING, MOVEMENT AND LAUNCH OF THE 

UAS.   ALL WEATHER DECKS ARE SECURED UNTIL FURTHER NOTICE. FIRE GUARD LAY 
TO THE WET LAB.” 

 

 
Post signs on all doors leading to all weather decks and to verify that those areas are clear.  

  
Set AIS status to “Restricted in Ability to Maneuver” 

  
Set RAM lights and day shapes. 

  
5 Minutes Prior to Launch: 
 

Make "Security" calls on VHF Ch. 16 and 13. 
  

Maneuver ship to bring wind 30 to 40 degrees off of the PORT bow. Maintain steady course and 
speed (3-5 kts unless otherwise instructed). Notify PIC of any ship course change greater than 

 10 degrees. 
 

 
Notify CO UAS is ready to launch. 

  
Notify UAS PIC when they have permission to launch by saying, “For launch GREEN DECK, 
GREEN DECK, GREEN DECK”.  If it becomes necessary to abort launch for any reason 

 clearly announce over the radio, “RED DECK, RED DECK, RED DECK. ABORT, ABORT, 
 ABORT.” ALL UAS OPERATIONS ARE TO HALT FOR RED DECK STATUS.  
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HONOR                                                                    RESPECT                                                              COMMITMENT 
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Post-launch: 
 

Log UAS launch in Deck Log and SCS 
  

Pipe:  “NOW ON MCARTHUR II SECURE FROM UAS LAUNCH STATIONS.  WEATHER 
DECKS ARE OPEN.  THE SMOKING LAMP IS LIGHTED IN ALL AUTHORIZED SPACES”.  

 
Set AIS in Underway mode. 

  
Secure RAM Lights, day shapes.   

  
Dispatch Weather Deck Security to retrieve “Weather Deck Secure” signs. 
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Unmanned Aircraft System (UAS) Recovery Checklist for Use Aboard NOAA Ship 
McArthur II 
 
Date:  
 

Retain until end of the field season, all entries to be initialed or signed (checkmarks, “X’s”, 
etc. are not acceptable)  
 

 
Pre-recovery 
 
1 Hour Prior to Recovery: 
 

Notify Deck Department of pending UAS Recovery. 
  

 
15 Minutes Prior To Recovery: 
 

Verify with UAS PIC that all recovery gear is staged.  
  

Pipe “NOW ON MCARTHUR II SET UAS RECOVERY STATIONS. THE SMOKING LAMP IS 
OUT THROUGHOUT THE SHIP FOR THE RECOVERY OF THE UAS.  ALL WEATHER 

DECKS ARE SECURED UNTIL FURTHER NOTICE. CLOSE ALL HATCHES, DOORS AND 
PORTLIGHTS LEADING TO WEATHER DECKS.  FIRE GUARD LAY TO THE WET LAB”. 

 

 
Verify that the gasoline jettison station is manned and ready 

  
Verify that fire response station is manned and ready 

  
Post signs on all doors leading to all weather decks, and to verify that those areas are clear.  

  
Set AIS status to “Restricted in Ability to Maneuver” 

  
Set RAM lights and day shapes. 

  
5 Minutes Prior to Recovery: 
 

Make "Security" calls on VHF Ch. 16 and 13. 
  

Maneuver ship to bring wind 10 to 20 degrees off of the STARBOARD bow. Maintain steady 
course and speed (3-5 kts unless otherwise instructed). Notify PIC of any ship course change 

 greater than 10 degrees. 
 

 
Ensure air deconfliction observer is no longer on weather deck 

  
Notify CO UAS is ready to recover. 
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Pre-recovery cont. 
 

Notify UAS PIC when they have permission to recover by saying, “For recovery GREEN DECK, 
GREEN DECK, GREEN DECK”. If it becomes necessary to  abort recovery for any reason 

 clearly announce over the radio, “RED DECK, RED DECK, RED DECK. ABORT, ABORT, 
 ABORT.” ALL UAS OPERATIONS ARE TO HALT FOR RED DECK STATUS. 

 

 
 
Post-recovery: 
 

Log UAS recovery in Deck Log and SCS 
  

Pipe:  “NOW SECURE FROM UAS RECOVERY STATIONS.  WEATHER DECKS ARE OPEN.  
THE SMOKING LAMP REMAINS OUT FOR UAS DEFUELING”.  

 
Set AIS in Underway mode. 

  
Secure RAM Lights, day shapes.   

  
Dispatch Weather Deck Security to retrieve “Weather Deck Secure” signs. 

  
Once UAS PIC notifies that defueling is complete, pipe, “THE SMOKING LAMP IS LIGHTED IN 
ALL AUTHORIZED SPACES”.  
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UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NOAA MARINE AND AVIATION OPERATIONS 
Marine Operations Center, Pacific 
NOAA Ship McArthur II R-330 
1801 Fairview Avenue East 
Seattle, Washington 98102-3767 
 

 
 
 
 
April 10, 2009 
 
MEMORANDUM FOR: All Hands, NOAA Ship McArthur II 
 
FROM: Gregory Hubner 

Master, NOAA Ship McArthur II 
 
SUBJECT: Unmanned Aerial System (UAS) Operations Bill  
 
 

1. PURPOSE:  These instructions provide policy and procedures for the Insitu 
Insight A-20 UAS initial flight testing and operations aboard the McArthur II.  It 
is intended to govern UAS operations only during McArthur II’s cruise to the ice 
edge, 4 May 2009 through 19 June 2009.   

 
2. CANCELLATION: This bill is canceled on 19 June 2009.  Future UAS 

operations will require and update or replacement of this bill. 
 

3. RESPONSIBILITY:  The McArthur II Field Operations Officer is responsible for 
the maintenance of this bill and is the primary liaison between the Chief Scientist 
and the scientific party and the McArthur II command regarding UAS operations.  
The University of Alaska, Geophysics Institute (UA-GI) representatives are the 
only authorized pilots and are responsible for all flight and maintenance activities 
of the UAS. 

 
4. CONOPS:  While the Insitu Insight A-20 UAS is a proven system with over 

100,000 successful flight hours and 1,000 incident-free ship board 
launch/retrieval cycle, it is a novel operation to the NOAA fleet.  The McArthur II 
will conduct ship integration tests demonstrating the feasibility of operating the 
UA-GI UAS off of McArthur II  and will conduct full scale survey operations in 
the northern reaches of the eastern Bering Sea in support National Marine 
Mammal Laboratory’s (NMML) Polar Ecosystems Program.  The intent is to 
conduct fully operational UAS-based surveys of ice seal populations in the spring 
of 2009 in the Bering Sea, pending successful ship-integration tests and FAA 
approval of a Certificate of Waiver and Authorization. 

 
5. ACTION (see also Table 1) 

 
a. The Commanding Officer shall 
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i. Be responsible for the safe operation of the Insight A-20 UAS 
aboard the ship and ensure the UAS operations are conducted in 
accordance with all applicable NOAA and OMAO policies, as well 
as this bill.  

ii. Designate an Independent Safety Officer to oversee the operation. 
iii. Convene the post cruise debrief. 

 
b. The Field Operations Officer shall: 

i. Coordinate the schedule of UAS evolutions with the ship’s daily 
schedule. 

ii. Ensure that a current UAS Station Bill is posted throughout the 
ship. 

iii. Ensure that all equipment, tools, and consumables related to the 
UAS are properly loaded, stored and secured for sea. 

iv. Determine and designate the communications procedures and 
frequencies between the UAS pilot, bridge and observers. 

v. Work with deck department to establish procedures for moving, 
staging and stowing UAS equipment before, during and after 
operations. 

 
c. The OOD shall:  

i. Attend daily UAS operations brief 
ii. Notify Commanding Officer 15 minutes before planned launch or 

recovery 
iii. Ensure all items on UAS-Launch and UAS-Recovery checklists 

are completed before launch/recovery, including detailing 
members of deck department to act as fire-guards, ensure hatches 
are closed, decks are clear and signs are posted, as per UAS 
Launch and UAS Recovery checklists 

iv. Notify Commanding Officer when all stations for launch/recovery 
are manned and ready 

v. Maneuver the ship to provide necessary relative wind for 
launch/recovery 

vi. Monitor small boat and other marine traffic in flight area during 
flights, attempt to maintain 1 nm CPA with all traffic, and if 
unable, provide de-confliction guidance to UAS pilot to ensure 
flight operations do not overfly any marine traffic. 

vii. Monitor weather conditions, and notify UAS pilot of any changes 
in wind velocity, direction as well as of decreasing visibility.  

 
d. The UAS pilot-in-command (PIC) shall: 

i. Be responsible fore the safe and efficient conduct of all activities 
during launch, recovery and preparations. 

ii. Plan and brief all UAS missions. 
iii. Confer with CO and FOO every evening to review the next day’s 

weather and proposed operations. 
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iv. Verify and approve all weather conditions for UAS flights 
v. Coordinate UAS fueling and de-fueling and equipment movement 

with OOD. 
vi. Ensure that all necessary equipment is correctly staged prior to 

conducting flight operations. 
vii. Ensure a qualified UAS pilot is in position on the appropriate deck 

when flight quarters are ordered and direct preparation and 
execution of launch and recovery. 

viii. Ensure all flammable and explosive materials are removed from 
within 50 feet of the mission area during flight operations. 

ix. Pass “UAS manned and ready” to OOD prior to launch and 
recovery 

x. Maintain accurate and current awareness of UAS location, status 
and remaining potential flight time (until no fuel) during flight 
operations. 

 
e. Other positions: 

i. The Executive Officer will ensure that sufficient members of the 
deck department are detailed to be working during UAS ops.  
Positions to cover include lookout, fire guard, and crane 
operator/weather-deck security and gasoline jettison. 

ii. A UAS air de-confliction observer will be posted on the flying 
bridge during UAS flights to monitor the airspace for any 
encroaching traffic 

iii. A Landing Signal Officer (LSO) will be posted on the boat deck 
with a wave-off switch during UAS recoveries.  The LSO will be a 
qualified UAS pilot or another UA-GI employee qualified for the 
position.  

 
6. SAFETY 

a. While not expected, an unexpected course change may have the potential 
to cause a lost-link with the UAS.  The OOD should notify the PIC via 
radio of impending course changes greater than 10 degrees. 

b. All personnel associated with UAS operations shall be provided with and 
wearing Personnel Protective Equipment (PPE) to include: hard hat, 
hearing and eye protection, closed-toed shoes and long sleeves and pants 
while on deck with UAS.  

c. All personnel shall be aware of and restrict their movements in the 
vicinity of the UAS mission are during launch and recovery.  Only 
personnel with duties related to the UAS activity should be in the vicinity 
for launch and recovery. 

d. During launch operations, only personnel directly associated with UAS 
operations are permitted on the weather decks.  All doors, hatches and 
port lights opening on to the weather decks shall be secured during launch 
operations. 
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e. During recovery operations, only personnel directly associated with UAS 
recovery operations (the LSO) are permitted on any weather deck.  In 
addition, all doors, hatches and portlights opening onto weather decks 
shall be secured during recovery operations.  

f. Smoking is prohibited on the weather deck during launch and recovery 
operations. 

g. The PIC shall ensure the UAS command center is maintained in a quiet, 
orderly fashion during UAS operations.  

h. Any mishap will be managed through the ships standard mishap plan. 
i. During launch and recovery operations, a trained McArthur II crew 

member shall standby with a staged portable CO2 fire extinguisher, fire 
fighting gloves, flash hood. AFFF fire suppressant and eductor shall be 
staged as near as safely possible to the launch and recovery areas. 

j. During launch and recovery operations, a McArthur II crew member will 
be dedicated solely to jettisoning the gasoline tank and drum, in the event 
that the Commands deems it necessary to do so. 

 
 
 

7. PROCEDURES 
a. Briefing: a thorough pre-flight brief, including operational risk 

assessment, shall be conducted prior to each UAS flight.  The brief shall 
be prepared and lead by the UAS PIC and contain at a minimum a 
mission outline, weather requirements, flight route and profile, 
communications and emergency procedures.  The PIC will be the final 
authority for determining the weather and mission parameters are safe for 
launching the UAS. 

 
b. Stage gear:  The launch and recovery gear shall be staged and ready in 

mission areas IAW with the UAS Flight Operations Plan. 
 
c. Set the UAS bill: 15 minutes prior to launch, the OOD shall set the UAS 

bill over the intercom. Pipe “NOW SET UAS LAUNCHING STATIONS.  
THE SMOKING LAMP IS OUT THROUGHOUT THE SHIP FOR THE 
REFUELING, MOVEMENT AND LAUNCH OF THE UAS.  ALL 
WEATHER DECKS ARE SECURED UNTIL FURTHER NOTICE. 
FIRE GUARD LAY TO THE WET LAB.”  OOD will dispatch weather 
deck security to ensure all personnel are clear of weather decks, and that 
signs noting the closure of the weather decks are posted in appropriate 
places.  Flying bridge air-deconfliction observer will lay to flying bridge. 

 
d. Fueling:  Member of UAS team will retrieve small gasoline container 

from boat deck hazmat storage and take to the winch deck.  UAS will be 
fueled once fire guard with CO2 and AFFF fire extinguishers is ready.  
When fueling complete, the gasoline container shall be returned to hazmat 
storage.  
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e. Engine start:  UAS will be pre-fligthed, placed on catapult and the engine 

started IAW standard Insight A-20 flight ops procedures. 
 
f. Launch: The UAS PIC shall report “Manned and ready” to the bridge and 

receive clearance to launch the aircraft. After launch, the PIC shall report 
the aircraft clear of the ship and recommend when to secure from UAS 
Launch quarters. 

 
g. Flight:  After launch, the OOD shall announce “NOW ON MCARTHUR 

II SECURE FROM UAS LAUNCH STATIONS.  WEATHER DECKS 
ARE OPEN.  THE SMOKING LAMP IS LIGHTED IN ALL 
AUTHORIZED SPACES.”  The fire guard is released during the flight.  
An observer will remain on the flying bridge, maintaining visual contact 
with the UAS and advising the PIC of any aircraft traffic.  

 
h. Recovery: At the pre-briefed or requested time, the PIC shall notify the 

OOD to begin preparations for recovery.  15 minutes prior to recovery the 
OOD will pipe “NOW ON MCARTHUR II SET UAS RECOVERY 
STATIONS. THE SMOKING LAMP IS OUT THROUGHOUT THE 
SHIP FOR THE RECOVERY OF THE UAS.  ALL WEATHER DECKS 
ARE SECURED UNTIL FURTHER NOTICE. CLOSE ALL HATCHES, 
DOORS AND PORTLIGHTS LEADING TO WEATHER DECKS.  
FIRE GUARD LAY TO THE WET LAB.”  Flying bridge air-
deconfliction observer shall lay to the bridge. Fire guard will lay to the 
Wet Lab, and Gasoline Watch will lay to the after end of the O-2 
passageway, inside the ship with the door closed.  The crane operator will 
lay to Wet Lab.  Landing Signal Officer shall lay to the boat deck with 
appropriate PPE and wave-off switch.  OOD will dispatch weather deck 
security to ensure all personnel are clear of weather decks and that signs 
noting the closure of the weather decks are posted in appropriate places.  
OOD will ensure all other items on the UAS Recovery Checklist pre-
recovery items are complete and notify the PIC they are cleared to 
recover.  The PIC shall coordinate heading and ship speed with the OOD.  
The OOD shall remain on the agreed recovery heading until the aircraft is 
secured or unless arranged with the UAS PIC.  The PIC will proceed with 
recovery IAW with std. Insight recovery procedures.  

 
i. Securing:  Once aircraft has recovered to the recovery line, the weather 

decks will be open.   Aircraft will be recovered and de-fueled with fire 
guard present.  OOD will announce “NOW SECURE FROM UAS 
RECOVERY STATIONS.  WEATHER DECKS ARE OPEN.  THE 
SMOKING LAMP REMAINS OUT FOR UAS DEFUELING.”  OOD 
will ensure weather deck security signs are removed and the UAS-
Recovery checklist is completed.  Once defueling complete and fuel is 
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secure, the PIC will notify the OOD and the smoking lamp will be lighted.  
UAS PIC will release all non-essential UAS personnel.   

 
j. Traversing launcher and securing recovery system:  The UAS PIC will 

coordinate with the OOD to traverse and secure the UAS launcher.  The 
PIC or his designee will supervise the traversing of the launcher and 
securing of the recovery system, with assistance of two members of the 
deck department.  

 
k. Ground runs/maintenance: It is not required to set UAS stations for 

ground runs of the UAS, as these are performed in the shipping container.  
Ground runs shall be coordinated with the OOD, performed on a secured 
area of the weather deck with a fire guard posted.  The PIC will notify the 
OOD when ground runs are completed. 

 
l. Emergency/degraded performance procedures: Any malfunction of the 

aircraft shall be reported immediately to the OOD.  The UAS PIC will 
implement std Insitu Emergency Procedures in response to a lost-link or 
other malfunction. The OOD shall comply as fully as possible consistent 
with ship safety with requests from the UAS PIC for different headings, 
etc.  OOD shall notify the CO of any system malfunction with the 
potential to cause a shipboard incident. 

 
m. Low Visibility /degraded performance Recoveries:  If visibility falls to 

less than 1/2 nm or the aircraft is malfunctioning, the UAS PIC shall 
declare a low-visibility/degraded performance recovery, and follow 
procedures as follows:  

i. With recovery course and speed set and all other UAS Recovery 
conditions set, the UAS PIC will conduct a practice high-pass at a 
minimum altitude of 200 above sea level to verify controllability 
and ensure LSO has visual acquisition of the aircraft at a minimum 
of 10 seconds prior to aircraft passing recovery line. If aircraft is 
controllable and visual contact is made within 10 seconds, the 
UAS PIC may attempt recovery on subsequent pass. 

ii. If the aircraft is not obtained visually or is not controllable, the 
UAS PIC will direct aircraft to loiter in safe location away from 
McArthur II and any other marine and aircraft traffic and attempt 
to resolve IAW with Insitu procedures and/or scout within 
restricted flight area for or wait for improved visibility. 

iii. If UAS cannot be recovered with these procedures, aircraft will be 
ditched when it is out of fuel.  UAS PIC will coordinate with OOD 
to note ditching location for possible recovery. 

 
8. WEATHER REQUIREMENTS 

a. Launch and recovery flight parameters for wind and ship motion shall be 
taken from Insitu A-20 UAS flight operations manual.  
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b. Visibility:  Minimum visibility for launch will be 1 nm. If visibility falls 
below1/2 nm, OOD will notify UAS PIC and PIC will declare a low 
visibility recovery.  

c.   Desired ship course for launch is with wind approximately 45 degrees to 
port, to provide as close to 000 relative wind for the launcher as possible. 
Speed should be as close to full ahead as possible, allowing ship to 
maintain course for one mile within restricted area and free or marine 
traffic.*  

d. Desired ship course for recovery is dead into wind, to provide 000 relative 
wind to recovery rope.  Speed should be as close as possible to full ahead, 
allowing ship to maintain course for one nm within restricted area and 
free of marine traffic.  If ship needs to alter course or speed during 
recovery phase, UAS PIC will be notified as soon as possible.*  

 
 
 
* C. AND D. WILL BE VERIFIED ONCE GEAR IS INSTALLED ON M2 
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Table 1: UAS Operations Roles and Personnel 

Role Description Flight 1 Flight 2 Flight 3 
UAS Pilot-in-
Command 
 

Responsible for all UAS team ops.  Mans 
control station during all phases of flight 
from engine start to recovery.  Ensures 
UAS team is ready for launch and 
recovery.  Liaison to OOD and M2 crew. 

TBD TBD TBD 

UAS Deck Lead 
/LSO 

Oversees preparation of deck for launch 
and recovery.  On-scene supervising 
fueling, engine start, launch.  Assists PIC 
during flight.  For recovery, lays to hero 
deck with wave off switch to visually 
observe approach and recovery. After 
recovery immediately lays to recovery 
rope to lower UAS. 

TBD TBD TBD 

Independent 
Observer 

Observes all operations, provides technical 
guidance to UAS team on maritime ops, 
provide suggestions on safe operations as 
appropriate.  

Insitu 
Maritime 
Operator TBD

Insitu 
Maritime 
Operator 
TBD 

Insitu 
Maritime 
Operator TBD

OOD M2 Command’s designated representative.  
Ensures ship is prepared for UAS 
evolutions, following M2 UAS ops bill and 
checklists.  Maneuvers ship for 
launch/recovery.  Provides marine de-
confliction by ensuring 1 nm CPA with all 
boat traffic where possible, advising UAS 
PIC on traffic location where not possible.  

M2 OOD on 
watch 

M2 OOD on 
watch 

M2 OOD on 
watch 

Lookout Assists OOD by monitoring for marine 
traffic. 

M2 Deck 
Watchstander 

M2 Deck 
Watchstander

M2 Deck 
Watchstander 

Fire Guard Stands by UAS with fire extinguisher for 
fueling, engine start and launch.  Lays to 
ready room standing by for recovery.  
Stands by UAS for defueling.  

M2 Deck 
Watchstander 

M2 Deck 
Watchstander

M2 Deck 
Watchstander 

Deck 
Security/Crane 
Operator 

Assists UAS Deck Lead with deck 
preparations. Operates crane to move UAS 
(if necessary), position recovery system. 
Assists OOD by posting signs on 
appropriate hatches to secure weather 
decks.  Ensures appropriate weather decks 
are secure for UAS evolutions as per M2 
UAS Operations Bill 

TBD TBD TBD 

Air 
Deconfliction 
Observer 

Lays to flying bridge for UAS flights.  
Monitors airspace around M2.  

TBD TBD TBD 

Gasoline Jettison O-2 pasageway for recovery. Standby to 
jettison all gasoline 
at Command’s orders 

TBD TBD TBD 
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Responsibilities

Location Dry Lab/ Control Station
Responsibilities

Location
Responsibilities

Location Flying Bridge
Responsibilities Monitor airspace for any encroaching traffic. Lay to bridge for recovery.

Location

Location

Location

Location

Wet Lab

Bridge

Prep and Launch

Deckhand #2-Fire Guard

Deckhand #4-Gasoline Watch
Flight Recovery

Flight Recovery

Prep and Launch Flight Recovery

RecoveryFlightPrep and Launch

Prep and Launch
Winch Deck

Boat Deck
On-call Lookout, assist OOD as 
directed

Duties: Stand by to jettison 
gasoline tanks (boat and winch 
decks)

Bridge Wet Lab (door closed)

Bridge Wet Lab (door closed)

Bridge

On-call Lookout, assist OOD as 
directed

O-2 deck pway (door closed)

McArthur II  UAS OPERATIONS STATION BILL 
Bridge Team

UAS Crew
UAS - PIC

Complete UAS Launch/Recovery checklists.  Notify CO 15 min before UAS launch/recovery.  
Maneuver ship to provide relative wind as requested by UAS PIC. Attempt to maintain 1 nm 
CPA with all marine traffic.  Advise PIC if unable. Monitor WX, notify PIC of 

OOD

UAS team (pilot, observer, LSO)

All non essential crew and guests shall remain inside the vessel during both launch and recovery operations.

As directed by PIC, LSO on the eck

Smoking is prohibited during fueling, launch, and recovery.

As directed by PIC

Duties: Maintain navigational lookout, especially noting small craft that may come within 1 nm of ship

Deckhand #1-Lookout
Deck Dept

NON ESSENTIAL CREW/GUESTS

UAS air de-confliction Observer

Duties: Stand by to jettison gasoline 
tanks (boat and winch decks)

Oversee UAS operations. Coordinate UAS ops with bridge.  Operate UAS

On-call Lookout, assist OOD as 
directed

Duties: Standy by with CO2 & foam 
extinguishers, gloves & flash hood. 
Prepare to extinguish fires.

 Bring same equipment. Prepare 
to extinguish fires

Deckhand #3-Crane Operator

Duties: Assist UAS team with set-up, 
including crane services

Assist with recovering UAS

Bridge Bridge
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