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Preliminary Statement 

 

1.  Purpose and Scope.  In accordance with reference (a), this report contains the results of the 

command investigation convened pursuant to enclosure (1) to inquire into the facts and 

circumstances surrounding the incident on 22 November 2017, including causes, injuries and 

damages, and any fault, neglect, or responsibility therefore.  Three extensions were requested 

and approved in enclosures (2) through (7) to allow time for the transportation and analysis of 

evidence that came available as the investigation progressed.  Recommendations of appropriate 

administrative or disciplinary action are detailed in this report. 

 

2.  Executive Summary. 

 

        a.  On 22 November 2017, two C-2A aircraft from Fleet Logistics Support Squadron (VRC) 

30, Detachment 5, Password 33 (PW 33) and Password 30 (PW 30), were scheduled to fly from 

Marine Corps Air Station (MCAS) Iwakuni to Kadena Air Force Base (AFB).  Both aircraft were 

scheduled to fly onward with all passengers and cargo to USS RONALD REAGAN (CVN 76), 

which was located in the Philippine Sea approximately 350 nautical miles (nm) from Kadena 

AFB.  LCDR  (aircraft commander), LT Steven Combs (co-pilot), AWF2(AW)  

 (crew chief), and AWF3(AW)  (crewman) were assigned as the crew for 

PW 33.  In addition to the crew, there were seven U.S. military passengers and approximately 

2,200 pounds of cargo onboard PW 33.  ABEAN Matthew Chialastri and AOAA Bryan Grosso 

were two of the seven passengers onboard PW 33, seated in the row of seats farthest forward in 

the main cabin of the aircraft, toward the cockpit.  The aircraft commanders of both PW 33 and 

PW 30 reported that neither aircraft experienced any electrical or mechanical malfunction during 

the flights from MCAS Iwakuni to RONALD REAGAN until PW 33 was approximately 15nm 

from RONALD REAGAN.   

 

 b.  At 15nm from RONALD REAGAN, the crew of PW 33 began preparations for landing.  

At 1441:37I, the crew and passengers heard a sudden loud bang.  The aircraft immediately began 

to shake violently and a “foggy,” acrid smelling smoke entered the cockpit and cabin.  At 

1442:00I, PW 33 stated over the radio “Password 33 declaring emergency at this time,” followed 

shortly by “Password 33 dual engine failure.”  At 1443:00I, exactly one minute after declaring 

emergency and less than 90 seconds after the initial emergency indications, PW 33 stated to 

RONALD REAGAN Tower, “Password 33 is going into the water.” 
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 c.  At 1443:18I, less than two minutes after the initial emergency indications, PW 30 stated to 

RONALD REAGAN Tower, “Tower, it looks like they (PW 33) are in the water.”  At 1445:26I, 

less than four minutes after initial emergency indications, PW 30 stated to Tower, “the whole 

plane has sunk.”   

 

 d.  Immediately after impacting the water, the two crew members in the cabin of PW 33 

assisted passengers in exiting the aircraft through the overhead ditching hatches.  The passengers 

reported rapid flooding of the cabin, with water filling the space from the front of the aircraft 

within a few seconds.  The aircraft commander exited the aircraft through the escape hatch above 

him in the right seat of the cockpit.  None of the Sailors who escaped PW 33 recall seeing LT 

Combs (who was seated in the left pilot seat in the cockpit), ABEAN Chialastri, or AOAA 

Grosso in the water after egressing.   

 

 e.  PW 30 circled the crash site in order to direct Search and Rescue (SAR) capable 

helicopters to the site.  Helicopter Sea Combat Squadron TWELVE (HSC-12) aircraft 610 

(H610) arrived at the scene, followed shortly by HSC-12 aircraft 622 (H622).  At 1525I, aircraft 

H610 landed onboard RONALD REAGAN with three rescued Sailors.  At 1534I, 51 minutes 

after PW33 impacted the water, H622 landed onboard RONALD REAGAN with five rescued 

Sailors.   

 

 f.  SAR efforts were conducted by RONALD REAGAN, USS STETHEM (DDG 63), USS 

CHAFEE (DDG 90), USS MUSTIN (DDG 89), and Japanese Maritime Self Defense Force 

(JMSDF) ships SHIMAKAZE, KAGA, ISE, TERUZUKI, SAZANAMI, and SAMIDARE.  

Additional aircraft from HSC-12, Helicopter Maritime Strike Squadron SEVEN SEVEN (HSM-

77), and the JMSDF joined the aerial search along with a U.S. Navy P-8 aircraft from Patrol 

Squadron EIGHT of Commander, Task Force SEVEN TWO.  At 1000I on 24 November 2017, 

Commander, Carrier Strike Group FIVE (CSG 5) ceased SAR operations after 43 hours and a 

search of almost 900 square nautical miles.  On 25 November 2017, the Navy publically 

identified LT Steven Combs, ABEAN Matthew Chialastri, and AOAA Bryan Grosso as the 

Sailors lost aboard PW 33.   

 

        g.  U.S. Navy search and salvage efforts located PW 33 on the floor of the Philippine Sea on 

29 December 2017, but as of this report the aircraft had not been recovered.  While images of 

PW 33 on the sea floor were captured from a submersible remotely operated vehicle (ROV), 

technical evaluations are ongoing to determine whether recovery of the aircraft will be possible, 

given the extreme depth.  

 

        h.  Interviews were conducted with all surviving PW 33 crewmembers and passengers.  

Additionally, a thorough review was conducted of all listed enclosures.  At this time there are no 

known maintenance, cargo, fuel, or environmental factors, nor any aircrew action that caused the 

initial emergency aboard PW 33 on 22 November 2017.   

 

        i.  There were 101 seconds between initial indications of an emergency and when PW 33 

was observed in the water.  During this time, the pilots took steps to identify the cause of the 
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emergency, attempted to regain thrust from at least one engine, and crewmen prepared the 

passengers and aircraft for a successful ditch at sea.  Although practiced routinely throughout 

training, the last known C-2A ditch was conducted over 40 years ago and a ditch is considered an 

extremely challenging and dangerous maneuver.  Despite the tragedy and loss of three Sailors, 

the crew of PW 33 should be commended for their efforts that enabled eight Sailors to survive 

this mishap. 
 

3.  Investigating Team. 

 

        a.  Assistant Investigating Officers:  CDR , USN, USS RONALD 

REAGAN (CVN 76) and CDR , USN, Strike Fighter Squadron ONE NINE FIVE 

(VFA 195). 

 

        b.  Legal Advisor: LT , JAGC, USN, Carrier Strike Group FIVE (CSG 5). 

 

4.  Administrative and Logistics Support. 

 

        a.  The Investigating Team received tremendous administrative, technical, and logistics 

support from CSG 5; Carrier Air Wing FIVE (CVW5); RONALD REAGAN; VFA 195; U.S. 

Navy Naval Air Systems Command (NAVAIR); C-2 WING; and USS BLUE RIDGE (LCC 19).  

 

        b.  The Commanding Officer, Detachment 5 (DET 5) Officer-in-Charge, and crew of Fleet 

Logistics Support Squadron THREE ZERO (VRC-30) provided exemplary support, in addition 

to providing information to the investigating team. 

 

5.  Additional Matters. 

 

        a.  The focus throughout this report is on PW 33 because it is the aircraft that experienced 

the emergency.  References to PW 30 are made because the two aircraft were on the same flight 

plan and because of PW 30’s role in SAR efforts. 

 

        b.  All times listed are in “India” time zone, which is nine hours ahead of “Zulu” and was 

the local time at the site of the mishap. 

 

        c.  Attempts were made to seek additional information regarding the last known C-2 ditch 

from both the C-2 Wing and Office of the Judge Advocate General (Code 15).  Based on 

available information, the last known ditch identified was in 1973.  No additional information 

regarding the 1973 mishap is currently available.  

 

        d.  Naval Air Systems Command (NAVAIR) has conducted an initial analysis on the 25 fuel 

samples taken from PW 30 aboard RONALD REAGAN on 22 November 2018.  A supplemental 

inquiry may be warranted if final analysis yields results contrary to the initial analysis. 

 

        e.  On 29 December 2017, PW 33 was located in the Philippine Sea at a depth of 

approximately 18,000 feet.  It is possible that, if recovered, experts would be able to identify the 

(b) (3) (A), (b) (6)
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source of the emergency aboard PW 33.  Initial exploration of the site is underway but as 

recovery of an aircraft at this depth is extremely challenging, it is not possible to anticipate a 

timeline for those efforts.  A supplemental inquiry may be warranted if further exploration or 

recovery of PW 33 yields additional information that alters the finding, opinions, or 

recommendations of this report.   
 

Findings of Fact 

 

Background:  
 

1. During November 2017, VRC-30 DET 5, homeported in Atsugi, Japan, was assigned two 

aircraft to provide logistics support to CSG 5: PW 33 and PW 30.  [Enclosure 8] 

 

2. Both PW 33 and PW 30 are C-2A, high wing, twin-engine Carrier Onboard Delivery (COD) 

aircraft, designed and used to provide fleet commands with high-priority cargo, special weapons, 

personnel, and mail airlifts between shore stations and aircraft carriers.  The aircraft can deliver a 

combined payload of 10,000 pounds (including the weight of passenger seats, cargo, and 

miscellaneous support equipment).  The crew is normally composed of the pilot (aircraft 

commander), copilot, and, depending upon mission and local directives, enlisted crew chief and 

second crewman.  See Figure 1.  [Enclosure 9] 

 

 

3. On 22 November 2017, LCDR , LT Steven Combs, AWF2(AW) , 

and AWF3(AW)  were assigned as the crew for PW 33.  [Enclosures 8, 10-14] 

 

4. Through the course of their aviation training, C-2A pilots and aircrew routinely practice 

procedures while airborne for emergency landings in the water (“ditches”).  As an instructor, 

LCDR  had performed numerous practice ditches, including many with LT Combs in the 

preceding six months.  [Enclosure 8] 

 

5. Available information indicates the last U.S. Navy C-2 ditch was conducted in 1973.  No 

information is available on the circumstances or survival rate of that ditch.  [Enclosure 15] 

 

Figure 1 – C-2A Aircraft from port (left) side 

 

(b) (3) (A), (b) (6)

(b) (3) (A), (b) (6)

(b) (3) (A), (b) (6)
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6. LCDR  (“aircraft commander”) was assigned, medically cleared, and fully qualified to 

serve as the aircraft commander of PW 33 on 22 November 2017.  In accordance with references 

(b) and (c), he was current and proficient to fly and his aviation physiology, water survival, C-2 

ditch, and egress procedure training were all complete and current.  [Enclosures 16-18]  

 

7. LCDR  had seven continuous hours of sleep the night before the incident and 23 hours 

of sleep over the previous 72 hours.  He had eaten regular meals during that time and had not 

performed strenuous exercise.  [Enclosure 19]  

 

8. As of 22 November 2017, LCDR  had 2122.1 total flight hours, and 1879.1 flight hours 

in the C-2A aircraft.  [Enclosure 18] 

 

9. LT Combs (“co-pilot”) was medically cleared and fully qualified to serve as the second pilot 

of PW 33 on 22 November 2017.  In accordance with references (b) and (c), he was current and 

proficient to fly and his aviation physiology, water survival, C-2 ditch, and egress procedure 

training were all complete and current.  [Enclosures 20-22]  

 

10.  As of 22 November 2017, LT Combs had 1234.1 total flight hours, and 994.1 flight hours in 

the C-2A aircraft.  [Enclosure 22] 

 

11.  AWF2  was medically cleared and fully qualified to serve as the crew chief of PW 

33 on 22 November 2017.  In accordance with references (b) and (c), he was current and 

proficient to serve as air crew for this flight and his aviation physiology, water survival, C-2 

ditch, and egress procedure training were all complete and current.  [Enclosures 23-25]  

 

12.  AWF2  had six continuous hours of sleep the night before the incident and 18 hours 

of sleep over the previous 72 hours.  He had eaten regular meals during that time and had not 

performed strenuous exercise.  [Enclosure 26]  

 

13.  As of 22 November 2017, AWF2  had 1941.9 total flight hours, and 1334.9 flight 

hours in the C-2A aircraft.  [Enclosure 25] 

 

14.  AWF3  was medically cleared and fully qualified to serve as the second crewman of 

PW 33 on 22 November 2017.  In accordance with references (b) and (c), he was current and 

proficient to serve as air crew for this flight and his aviation physiology, water survival, C-2 

ditch, and egress procedure training were all complete and current.  [Enclosures 27-29]  

 

15.  AWF3  had eight continuous hours of sleep the night before the incident and 22 hours 

of sleep over the previous 72 hours.  He had eaten regular meals during that time and had not 

performed strenuous exercise.  [Enclosure 30]  

 

16.  As of 22 November 2017, AWF3  had 257.6 total flight hours, and 257.6 flight hours 

in C-2A aircraft.  [Enclosure 29] 
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23.  Passengers recalled the safety brief provided in Iwakuni covered the route for the day’s 

flights, life preservers (LPUs), cranials, seatbelts or “harnesses,” hatches and ramp for 

emergency egress, life rafts, and overhead oxygen equipment.  One Sailor with numerous COD 

flights as a passenger stated the brief covered all required items.  [Enclosures 9, 13, 14, 38-42]  

 

24. Per reference (d), Marine Forces Pacific (MARFORPAC) Policy on Supplemental 

Emergency Breathing Devices (SEBD) and Helicopter Egress System for Passengers (HESP), 

“Mission: To augment safety and egress ability, passengers embarked aboard MARFORPAC 

rotary wing or tilt-rotor aircraft that anticipate overwater flight . . . shall be issued a SEBD/HESP 

to the maximum extent possible,” subject to requirements for training and briefing.  [Enclosure 

46] 

 

25.  Per reference (e), Commander, Naval Air Forces (CNAF) Instruction M-3710.7, all aircrew 

of helicopter, tiltrotor, E-2, and C-2 aircraft complete training on SEBD equipment.  For all 

overwater flights with these aircraft, aircrew are required to carry personal SEBD and the flight 

approving authority may provide SEBD or similar equipment to any passengers who have 

completed applicable training.  In accordance with reference (e), members of the PW 33 aircrew 

were issued and carried the SRU-42 Helicopter Aircrew Breathing Device (HABD).  Passengers 

aboard PW 33 were not issued SEBD.  [Enclosure 47] 

 

26.  Passengers randomly selected seats as they entered the cabin.  ABEAN Matthew Chialastri 

and AOAA Bryan Grosso were in the row of seats farthest forward in the main cabin of the 

aircraft, toward the cargo and cockpit.  See Figure 4.  [Enclosures 13, 14, 40, 41] 

 

27.  The aircraft commander briefed the flight plans to the pilots of both PW 33 and PW 30 at 

MCAS Iwakuni at 0700I on 22 November 2017 prior to take off.  One brief was given to both 

crews covering NATOPS procedures, ORM, and flight planning because both aircraft would be 

flying the same flight plan.  [Enclosures 8, 12, 35, 44] 

Figure 4 – C-2A configuration similar to that in place on PW 33 on 22 November 2017 

from reference (b)   
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28.  The aircraft commanders of both PW 33 and PW 30 received an updated weather brief and 

location for RONALD REAGAN while at Kadena AFB.  They assessed that no change was 

required to the flight plan.  [Enclosures 8, 12, 48] 

 

29.  While at Kadena AFB, both aircraft commanders also confirmed RONALD REAGAN’s 

position and divert airfields should they not be able to land on RONALD REAGAN.  

[Enclosures 8, 10, 12-14, 35, 45, 48] 

 

b) Flight: 

 

30. At takeoff from MCAS Iwakuni at 0830I, there were two pilots, two crew members, seven 

U.S. military passengers, and approximately 2,200 pounds of cargo aboard PW 33.  [Enclosures 

8, 11-14, 34, 38-42, 49] 

 

31. The aircrew of both PW 33 and PW 30 reported that neither aircraft experienced any 

electrical or mechanical issues during the flight from MCAS Iwakuni to Kadena AFB.  

[Enclosures 8, 12-14, 35-37] 

 

32. Both aircraft refueled while at Kadena AFB.  

The aircraft commanders called ahead to 

coordinate a fuel truck and the crews waited 30 to 

45 minutes for a fuel truck to arrive.  [Enclosures 

8, 12-14, 35-37] 

 

33. When the fuel truck arrived, it was manned by 

a member of the U.S. Air Force (USAF).  Both 

PW 33 and PW 30 took on approximately 8,000 

pounds of fuel.  [Enclosures 13, 14, 35-37] 

 

34. PW 33 departed Kadena AFB for RONALD 

REAGAN at approximately 1245I, followed five 

minutes later by PW 30.  [Enclosures 8, 10, 12, 

35] 

 

35. The two aircraft maintained communications 

with each other during the flight and kept a 

distance of about 20nm from each other at an 

altitude of 23,500 feet.  [Enclosures 8, 12, 35]   

 

36. Both the left and right pilot position can 

control the aircraft.  However, based on the 

position of numerous gauges and improved 

visibility from the left seat while landing on an aircraft carrier, the left seat is considered the 

Figure 5 – View into a C-2A cockpit, 

facing forward, showing left and right 

seats, each with a ditching hatch above. 
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normal position for the pilot in control of the aircraft and is the only position from which to land 

on an aircraft carrier.  The co-pilot, LT Combs, was in the left seat as PW 33 approached 

RONALD REAGAN.  See Figure 5.  [Enclosure 8]   

 

37. At approximately 50nm from RONALD REAGAN, both aircraft established 

communications with the carrier in preparation for arrival.  [Enclosures 8, 12, 35] 

 

38. At 15nm from RONALD REAGAN, PW 33 was at an altitude of approximately 1,200 feet 

and a speed of approximately 210 knots.  [Enclosures 8, 12] 

 

c) Incident: 

 

39. The aircraft commanders of both PW 33 and PW 30 reported that neither aircraft experienced 

any electrical or mechanical malfunction during the flight from Kadena AFB until approximately 

15nm from RONALD REAGAN.  [Enclosures 8, 12, 35] 

 

40. At 15nm from RONALD REAGAN, the crew of PW 33 began to check passenger harnesses, 

protective gear, and flotation gear in preparation for landing.  [Enclosures 13, 14, 39, 40]   

 

41. At 1441:37I, the co-pilot began making a “load report” (a radio check-in transmission that 

included their position, number of personnel onboard, total cargo weight, and fuel remaining) to 

Air Traffic Control aboard RONALD REAGAN (“Marshal”).  He stopped mid-sentence as there 

was a sudden loud bang, described as being similar to a gunshot or an explosion.  [Enclosures 8, 

12, 50-53]   

 

42. The passengers and crew members in the cabin also heard the loud noise, which they all 

described as a “loud bang.”  [Enclosures 13, 14, 38-42]   

 

43. The aircraft immediately began to shake violently and a “foggy,” acrid smelling smoke 

entered the cockpit and cabin.  [Enclosures 8, 13, 14, 38-42]   

 

44. Marshal asked PW 33 to repeat the load report.  At 1442:00I, PW 33 stated “Password 33 

declaring emergency at this time.”  [Enclosures 50-53] 

 

45. Marshal asked for clarification and PW 33 stated at 1442:31I, “Password 33 dual engine 

failure.”  [Enclosures 50, 51] 

 

46. The aircraft commander of PW 30 relayed the message to RONALD REAGAN Tower.  

[Enclosures 12, 35, 50, 53] 

 

47. The crew members in the cabin began preparing for a ditch by removing and stowing the 

forward of the two ditching hatches, which provide emergency egress from the aircraft.  There 

was not enough time before impact for them to remove the aft ditching hatch.  [Enclosures 13, 

14] 
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48. PW 30 increased its speed toward PW 33 to be in position to provide any assistance needed 

for possible rescue efforts.  [Enclosure 12] 

 

49. At 1443:00I, exactly one minute after initially declaring an emergency, PW 33 stated to 

Marshal, “Password 33 is going in the water.”  Eighteen seconds later, at 1443:18I, PW 30 stated 

to RONALD REAGAN Tower, “Tower, it looks like they are in the water.  We need to launch 

somebody to come get them.”  [Enclosure 50] 

 

 d) Aircraft Egress: 

 

50. Immediately after impact, the two crew members in the cabin released their harnesses and 

worked to remove and stow the aft 

ditching hatch.  They reported that 

this process took 15 to 20 seconds, 

by which time the water inside PW 

33 toward the rear of the aircraft was 

at chest height.  One of the crew 

members attempted to remove a life 

raft but was not able to do so before 

the rising water forced him to exit 

the aircraft.  See Figure 6.  

[Enclosures 13, 14, 39] 

 

51. The passengers reported rapid 

flooding of the cabin, with water 

filling the space from the front of the 

aircraft within a few seconds.  One 

reported that it quickly went dark in 

the cabin from all the water and 

another stated that before he had 

time to take a breath, the water had 

covered his head. [Enclosures 39, 41] 

 

52. Passengers unhooked their harnesses and swam toward the open hatches.  See Figure 7.  A  

Sailor reported he swam “to where I remembered the hatch to be, but I was stuck behind an 

object and I couldn’t get through. I had to go down and around to get out.”  Another Sailor stated 

that he “found an air pocket to get a second breath and then swam towards the escape hatch.”  

Four were able to exit through the forward hatch, though one does not recall anything between 

impact and being on the surface of the water.  [Enclosures 38-41] 

 

Figure 6 – Forward view in C-2A cabin of ditching hatches 

and life rafts from reference (b). 
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53. The two crew members observed four passengers exiting the forward hatch and worked to 

help a fifth passenger exit the aft hatch.  At that time, the aircraft was tilted nose-down in the 

water and, within approximately 30 seconds of impact, only the tail was visible.  [Enclosures 13, 

14]   

 

54. Immediately after impact, the aircraft commander reached up to the escape hatch above his 

head and found that it was already open.  He released his harness and pushed up and out of the 

aircraft.  [Enclosure 8] 

 

55. The aircraft commander observed that the forward half of the aircraft was submerged and the 

aft half was tilted up at an angle.  The engines were already under water and only the back half 

of the wings was above water.  [Enclosure 8]   

 

56. The aircraft commander saw others climbing out of the aircraft.  He estimated that the tail of 

the aircraft was six to eight feet in the air, which allowed the people in the rear of the aircraft to 

escape.  [Enclosure 8] 

 

57. The aircraft commander’s flotation device did not inflate properly, so he called out to one of 

the crew members for assistance.  The crew member was located approximately 30 yards away, 

where he had grouped two of the passengers; he swam over to assist the aircraft commander.  

[Enclosures 8, 14]     

 

Figure 7 – 

Diagram 

depicting 

emergency exit 

from a C-2A 

aircraft from 

reference (b). 
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58. The aircraft commander and the assisting crew member attempted to inflate a life raft in a 

nearby seat pan that had come loose from the cockpit.  When that did not work, they swam to 

and huddled with the two passengers, helping keep the aircraft commander afloat.  [Enclosures 8, 

14]   

 

59. The second crew member grouped together the other three passengers who had escaped the 

aircraft and attempted to keep them calm by talking through the SAR procedures occurring on 

RONALD REAGAN and emphasizing how close they were to the ship.  In his assessment, the 

passengers were remarkably calm.  [Enclosure 13]   

 

60. One passenger recalled that the right engine looked somewhat out of place, but recalled no 

major damage to the body or tail of the aircraft.  Another passenger recalls that the tail appeared 

to be intact and above water.  [Enclosures 39, 41] 

 

61. At 1445:26I, approximately two minutes after first reporting that PW 33 was in the water, 

PW 30 stated to Tower, “the whole plane has sunk.”  [Enclosure 50] 

 

62. At the request of the 

investigating officer, 

NAVAIR analyzed the rate 

at which a C-2A aircraft 

could be expected to flood 

and submerge based on 

location of ditching hatches 

and the configuration of 

passenger and cargo load.  

The analysis considered 

flooding rates for a C-2A 

aircraft impacting the water 

under various conditions, 

including with a 15 degree 

nose-down angle to replicate 

the conditions of the PW 33 impact described by crew and passengers.  See Figure 8.  [Enclosure 

55] 

 

63. NAVAIR assessed that the submersion rate of approximately two minutes after impact 

reported by passengers and crew onboard PW 33 was within the modeled timeframe.  [Enclosure 

55] 

 

64. Analysts assessed that under certain conditions a C-2A aircraft could submerge in as few as 

20 seconds.  [Enclosure 55] 

 

65. None of the Sailors who escaped PW 33 recalled seeing LT Combs, ABEAN Chialastri, or 

AOAA Grosso in the water.  [Enclosures 8, 13, 14, 38-42]   

Figure 8 – Rendering by NAVAIR of impact at 15 degrees nose-down 
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e) Search and Rescue: 

66. PW 30 provided PW 33’s location, approximately 12nm northwest of RONALD REAGAN, 

for the already-airborne rescue helicopters.  [Enclosure 50] 

 

67. PW 30 remained and circled the crash site in order to direct SAR-capable helicopters to the 

site once they arrived.  [Enclosures 12, 35-37] 

 

68. At 1447I, HSC-12 aircraft 610 (H610) arrived at the scene.  PW 30 worked to direct H610 to 

the location where PW 33 had submerged.  [Enclosure 49] 

 

69. At 1449:48I, six minutes after PW 33 impacted the water, H610 reported “visual on the 

survivors.”  [Enclosure 50]  

 

70. The survivors in the water observed helicopters on scene for airborne SAR efforts within 

moments of impact.  [Enclosures 8, 12-14, 56] 

 

71. At 1452:55I, H610 reported that they were “executing rescue right now.”  [Enclosure 49] 

 

72. Once established in a hover overhead the survivors, a rescue swimmer onboard H610 entered 

the water and helped crew members identify the order in which to lift Sailors into the helicopters 

based on injuries and working flotation devices.  [Enclosures 8, 13, 14, 38-42]   

 

73. At 1453:08I, Tower received the geographic position of the site from Strike Fighter Squadron 

TWO SEVEN (VFA-27) aircraft MACE 215.  [Enclosure 50] 

 

74. At 1455I, RONALD REAGAN was designated by Commander, CSG 5 as the SAR Mission 

Coordinator.  [Enclosure 56] 

 

75. At 1459I, events with the JMSDF were suspended and airborne aircraft were diverted from 

RONALD REAGAN to Kadena AFB (17 aircraft) and Iwo To Air Base (one aircraft).  

[Enclosure 56]   

 

76. The Medical Department on RONALD REAGAN was notified and began preparing 

emergency medical equipment and beds for survivors of the crash.  [Enclosure 57] 

 

77. Once the rescue helicopters had located the crash site, the RONALD REAGAN Air Boss 

requested PW 30 return to RONALD REAGAN.  PW 30 landed on the carrier at 1500I.  

[Enclosures 12, 35, 53, 56] 

 

78. At 1525I, 42 minutes after PW 33 impacted the water, aircraft H610 landed onboard 

RONALD REAGAN with three rescued Sailors.  At 1534I, HSC-12 aircraft H622 landed 

onboard the carrier with five rescued Sailors.  [Enclosures 8, 12-14, 35-42, 56]  
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79. The Senior Medical Officer, Ship Surgeon, and Medical Response Team met the Sailors on 

the flight deck to begin triage medical services.  All eight Sailors were escorted to the RONALD 

REAGAN Medical Department, where they received emergency medical care.  [Enclosure 57] 

 

80. By 1700I, seventeen diverted aircraft had landed safely at Kadena AFB and one diverted 

aircraft had landed safely at Iwo To Air Base.  [Enclosure 56] 

 

81. Surface SAR efforts were initiated by RONALD REAGAN, STETHEM, and JMSDF ships 

SHIMAKAZE and KAGA.  [Enclosure 56] 

 

82. An additional aircraft from HSC-12 joined the aerial search from approximately 1705I to 

approximately 0143I on 23 November 2017.  By 1806I, a P-8 aircraft from Patrol Squadron 

EIGHT within Commander, Task Force 72 had joined the search.  [Enclosure 56] 

 

83. By 1803I, RONALD REAGAN and STETHEM had each put a rigid-hulled inflatable boat 

(RHIB) into the water to support SAR efforts.  The RHIBs were removed from the water by 

1906I due to safety considerations related to nightfall and the sea state.  [Enclosure 56] 

 

84. At 1923I, USS CHAFEE (DDG 90) arrived on scene to assist with search efforts.  [Enclosure 

56] 

 

85. By approximately 2200I, six of the eight Sailors rescued from PW 33 were discharged from 

the Medical Department after a standard six hour post-trauma observation period.  All had 

contusions and abrasions consistent with a serious car accident and one received stitches to the 

inside and outside of his lip.  [Enclosures 8, 9, 13, 14, 38-42]   

 

86. Two of the eight Sailors were kept in the Medical Department for observation and additional 

medical care.  One received oxygen by emergency rebreather to treat low levels of oxygen 

saturation.  The other suffered severe swelling of his jaw, an injured arm, and a cut to his 

forehead that required stitches.  [Enclosures 9, 38, 39] 

 

87. By 0014I on 23 November 2017, RONALD REAGAN, STETHEM, CHAFEE, 

SHIMAKAZE, and KAGA were joined on scene by USS MUSTIN (DDG 89) and JMSDF ships 

ISE, TERUZUKI, SAZANAMI, and SAMIDARE.  All surface vessels were conducting 

expanding searches based on the initial crash site and accounting for set and drift.  [Enclosure 

56] 

 

88. By 0222I on 23 November 2017, SAR efforts had searched approximately 208 square 

nautical miles.  Surface and air units were searching as assigned by the on-scene commander.  

One JMSDF helicopter joined the helicopters from HSM-77 and HSC-12.  [Enclosure 56] 

 

89. By 0721I on 23 November 2017, SAR efforts had searched approximately 320 square 

nautical miles.  [Enclosure 56] 
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90. At 1800I on 23 November 2017, the patient from PW 33 with low oxygen saturation and 

elevated heart rate had stabilized and was discharged from the Medical Department.  [Enclosures 

9, 38] 

 

91. At 1000I on 24 November 2017, Commander, CSG 5 ended SAR operations after 43 hours 

and a search of almost 900 square nautical miles.  [Enclosure 56] 

 

92. At 1140I on 24 November 2017, the patient from PW 33 with an injury to his jaw and arm 

was discharged from the Medical Department after confirmation that he had no broken bones and 

once swelling to his jaw had reduced enough for him to consume soft foods.  [Enclosures 9, 39] 

 

93. On 25 November 2017, Commander, SEVENTH Fleet publically identified LT Combs, 

ABEAN Chialastri, and AOAA Grosso as the Sailors lost onboard PW 33.  [Enclosure 58] 

 

94. On 29 December 2017, U.S. Navy search and salvage efforts located the wreckage of PW 33.  

As of this report, salvage efforts were ongoing but had not been able to recover PW 33 for more 

detailed analysis.  [Enclosure 59] 

 

95. Images of PW 33 obtained using a ROV indicated major structural damage to the aircraft.  

The cockpit separated from the fuselage of the aircraft.  [Enclosure 60] 

 

96. There was significant damage visible to the right engine: the upper section of the nacelle 

casing is no longer present; damage is evident between the propeller and forward edge of the 

wing; and there is a soot streak on the wing aft of the right nacelle.  There was no external 

damage visible to the left engine.  [Enclosure 60] 

 

97. The tips of the propeller blades for the right engine shattered.  The propeller blades for the 

left engine were relatively intact.  All ditching hatches were open.  [Enclosure 60] 

 

Incident Factors: 

 

 a) Maintenance: 

 

98. For every U.S. Navy aircraft, regular inspections are required to identify any discrepancies, 

i.e., equipment or material that deviates from perfect condition.  Discrepancies are noted as “D” 

for requiring the aircraft remain down until repair, “U” for a discrepancy that does not prevent 

flying the aircraft, or “P” for discrepancies that make the aircraft partially mission capable.  

These are recorded in the aircraft discrepancy book (ADB) and must be corrected if they prevent 

safe operation of the aircraft in flight.  Once completed, the “job status” is listed as “JC” for “job 

complete.”  [Enclosure 61] 

 

99. Per reference (b), a standard report for discrepancy corrections covers the previous ten 

flights.  For the ten flights before 22 November 2017 (1 November 2017 to 18 November 2017), 
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PW 33 had 51 discrepancies.  Before the flight on 22 November 2017, all discrepancies for PW 

33, even those with which the aircraft could have safely flown, had been corrected.  [Enclosures 

61, 62] 

 

100.   Per a professional evaluation from an experienced E-2 Naval Aviator and Carrier Air 

Officer, the number of discrepancies conforms to expectations for this kind of aircraft and is not 

considered abnormal.  [Enclosure 10] 

 

101.   As of 22 November 2017, the ADB for PW 33 listed all required inspections, special 

inspections, and technical directives as current and complete for the airframe, engines, 

propellers, and flight gear.  [Enclosure 63] 

 

102.   On 21 November 2017, a daily inspection of PW 33 was signed by ATCS   The 

upper and lower walk-around bottles (WABS, bottles of oxygen for the crew to use in the event 

of  adverse conditions in flight requiring oxygen, such as fire, smoke and fumes, etc.) were noted 

as being below limits, but were restored to limits prior to flight and this discrepancy was signed 

off as corrected.  No other problems were noted.  [Enclosure 64] 

 

103. ATCS  was qualified and designated to conduct daily inspections of C-2A aircraft. 

[Enclosure 65] 

 

104. On 21 November 2017, a turn-around inspection of PW 33 was signed off by AWF1 

  The upper and lower WABS were noted as being below limits, but were restored to 

limits prior to flight and this discrepancy was signed off as corrected.  No other problems were 

noted.  [Enclosure 64] 

 

105. AWF1  was qualified and designated to conduct turn-around inspections of C-2A 

aircraft. [Enclosure 66] 

 

106. On 22 November 2017, ADCS(AW)  reviewed the ADB and signed the 

acceptance sheet (“A-sheet”) releasing PW 33 as safe for flight.  [Enclosure 67] 

 

107. ADCS  was qualified and designated to release C-2A aircraft as safe for flight. 

[Enclosure 68] 

 

108. On 22 November 2017, the aircraft commander reviewed the ADB and signed the aircraft 

as safe for flight, indicating that he had reviewed all maintenance completed on PW 33 and 

assessed the aircraft as safe for all operations.  [Enclosure 64, 67] 

 

109. ADCS  confirmed that all VRC 30, DET 5 maintenance tools were properly 

accounted for prior to the launch of PW 33 from MCAS Iwakuni on 22 November 2017.  

[Enclosure 69] 

 

(b) (3) (A), (b) (6)

(b) (3) (A), (b) (

(b) (3) (A), (b) (6)

(b) (3) (A), (b) (6)

(b) (3) (A), (b) (6)

(b) (3) (A), (b) (6)

(b) (3) (A), (b) (6)
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110. U.S. Navy C-2A airframes have an average of 10,210 total flight hours.  The engines for 

these aircraft have an average of 9,064 hours.  [Enclosure 10] 

 

111. On 22 November 2017, the PW 33 airframe had a total of 9,745.6 flight hours.  The left 

engine had 9,586.8 hours and the right engine had 12,353.4 hours.  [Enclosures 67, 70] 

 

112. The limit for C-2A engine life is based on efficiency, rather than total hours.  If a C-2A 

aircraft has an engine efficiency test result below 95% efficiency, the aircraft is taken out of 

operation until additional tests and repairs can be completed.  [Enclosure 10] 

 

113. On 2 November 2017, VRC 30 DET 5 conducted efficiency tests on the left and right 

engines of PW 33, demonstrating 104.64% and 102.28% efficiency, respectively.  [Enclosure 71] 

 

114. In January 2017, VRC 30 DET 5 received a NATOPS Unit Evaluation and earned a grade 

of “EXCELLENT.”  LCDR  was designated as the Operational Risk Management Program 

Manager.  There were minor discrepancies noted with the Cockpit Resource Management 

program, assessed to be easily correctable with in-house administrative corrections.  [Enclosure 

72] 

 

115. From 24-26 April 2017, the Maintenance Inspection Team of Commander, Airborne 

Command and Control Logistics Wing (COMACCLOGWING) conducted an Aircraft Material 

Condition Inspection (AMCI) of VRC 30 DET 5.  The Detachment received a grade of “PASS,” 

with PW 33 assessed to be above fleet average.  [Enclosures 73, 74] 

 

116. From 12-16 February 2018, the COMACCLOGWING Maintenance Programs Assessment 

Team (CMPAT) conducted an AMCI of VRC 30, DET 5.  The AMCI evaluated both PW 30 and 

the C-2A aircraft sent to replace PW 33.  The CMPAT identified five discrepancies that were 

flight critical, resulting in a failing grade.  [Enclosures 75, 76] 

 

117. The February 2018 results for VRC 30, DET 5 aircraft were below the 2017 AMCI average 

for C-2A aircraft, but the CMPAT concluded that, “[o]verall, the practical proficiency 

examinations and contingency drills show the maintenance department is effective in routine 

maintenance performance.”  [Enclosures 73, 75]   

 

118. From 12-16 February 2018, CMPAT conducted a Maintenance Programs Assessment 

(MPA) of VRC 30 DET 5.  The MPA evaluated 11 of 11 contingency drills and 60 of 63 

practical proficiency examinations as satisfactory.  The CMPAT evaluated 37 Naval Aviation 

Maintenance Program (NAMP) programs and found nine to be “off track.”  [Enclosure 76] 

 

119. As a result of the February 2018 MPA, the CMPAT urged immediate attention to the “off 

track” programs and identified ten additional programs that required more attention.  The 

CMPAT ultimately assessed that “all discrepancies are within VRC-30 Det Five Maintenance 

Department’s ability to rectify.”  [Enclosure 76] 

 

(b) (3) (A), (b) (6)
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 b) Cargo: 

 

120. The cargo on PW 33 at the time of the incident consisted of medical supplies and parts for 

RONALD REAGAN and the embarked squadrons of CVW-5.  [Enclosure 48] 

 

121. The total weight of all cargo, not including passengers, was calculated to be 2,200lbs. 

[Enclosure 77] 

 

122. No member of the crew or passenger reported any issues related to the cargo or any cargo 

coming loose in the cabin before, during, or after the incident.  [Enclosures 13, 14, 38-42] 

 

 c) Fuel: 

 

123. On 18 November 2017, the last flight before 22 November 2017, PW 33 received 1,097 

gallons of fuel from MCAS Iwakuni fuel truck 596 and, after a flight that day, received another 

1,017 gallons of fuel from MCAS Iwakuni fuel truck 262.  On 20 November 2017, PW 33 

received 74 gallons of fuel from MCAS Iwakuni fuel truck 715.  [Enclosures 78, 79] 

 

124. Fuel samples were taken from PW 33 at MCAS Iwakuni at approximately 0600I on 22 

November 2017.  The samples showed good quality fuel, with a clear and bright visual 

inspection and water and sediment content within allowable limits.  [Enclosure 80] 

 

125. The quality assurance fuel sample logs for MCAS Iwakuni fuel trucks 596, 262, and 715, 

taken 22 and 23 November 2017 indicated good quality fuel, with water and sediment content 

within allowable limits.  [Enclosures 81, 82] 

 

126. On 22 November 2017 at approximately 1200I, PW 33 received fuel from Kadena AFB 

fuel truck 589.  [Enclosure 13, 14, 35, 83] 

 

127. Aerospace Fuel Laboratory fuel quality assurance analysis conducted on samples from 

Kadena AFB fuel truck 589 and Kadena AFB fuel tanks taken on 22 November 2017 indicated 

good quality fuel that passed all tests.  [Enclosure 84] 

 

128. Fuel samples were collected from PW 30 aboard RONALD REAGAN on 22 and 23 

November 2017 because post-mishap fuel samples could be collected from PW 33.  NAVAIR 

conducted initial testing on the 25 fuel samples taken from PW 30.  The first two samples taken 

reflect a higher water and particulate contamination, but the remaining 23 samples were assessed 

by NAVAIR to have minimal-to-no water or particulate contamination.  Additionally, NAVAIR 

tested the low pressure, high pressure, and APU filters and found that none contained significant 

particulate material or showed signs of abnormalities or indications of poor performance.  

[Enclosure 85] 

 

 d) Environmental: 
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129. The weather report for RONALD REAGAN on 22 November 2017 through 1800I was 

variably cloudy with some rain showers, a high of 81 degrees Fahrenheit and a low of 77 degrees 

Fahrenheit.  Winds were 20-25 knots from the east.  Sunset was 1727I.  [Enclosure 86] 

 

130. PW 33 passengers reported that during the approach to RONALD REAGAN there was 

minimal turbulence.  [Enclosures 40-42] 

 

131. PW 33 and PW 30 pilots described the weather during the flight from Kadena AFB to 

RONALD REAGAN as clear, with a strong tailwind in the direction of RONALD REAGAN.  

[Enclosures 8, 12, 35] 

 

132. The pilots of PW 33 and PW 30 reported seeing no birds in the vicinity of the incident.  

[Enclosures 8, 12-14, 35-37] 

 

133. RONALD REAGAN weather forecasters assessed there were six to eight foot seas in the 

vicinity of the crash site at the time of the incident on 22 November 2017.  [Enclosure 86] 

 

134. Individuals in the water after PW 33’s impact assessed swells ranged from 8 to 15 feet.  

[Enclosures 8, 12-14, 35-37, 47, 86] 

 

 e) Pilot and Crew Action: 

 

135. At 1442:00I, PW 33 stated “Password 33 declaring emergency at this time.”  Marshal 

asked for clarification and PW 33 stated at 1442:31I, “Password 33 dual engine failure.”  

[Enclosure 50] 

 

136. While the PW 33 aircraft commander began to troubleshoot the aircraft emergency, he 

ordered the co-pilot to continue flying the aircraft.  The co-pilot pulled back on the yoke to gain 

altitude but the aircraft commander estimated that they did not reach more than 1,500 feet.  

[Enclosure 8] 

 

137. Following the loud “bang,” there was excessive vibration felt throughout the aircraft, but 

initially there were no caution lights, fire lights, or visible damage observed on either engine 

from the cockpit.  [Enclosure 8]   

 

138. Per reference (b), chapter 14, paragraph 1, if excessive vibration or roughness occurs, 

engine shutdown is recommended.  [Enclosure 9] 

 

139. Per reference (b), chapter 14, paragraph 1, with excessive engine vibration it may be 

difficult to determine which engine has failed and cockpit instruments may be unreadable.  See 

Figure 9.  [Enclosure 9] 
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140. Limited time was available for the aircrew due to the low altitude, and violent shaking 

made the cockpit instruments almost unreadable.  The co-pilot and the aircraft commander 

assessed that the left engine was causing the vibrations and needed to be shut down, and took 

steps to secure the left engine by pulling the left engine T-handle to shut off fuel.  [Enclosure 8] 

 

141. Despite a momentary lull, the vibrations continued and a right engine “chip light” 

illuminated, indicating that small pieces of metal were detected in the engine oil system of the 

right engine.  Based on the continued vibrations and right engine chip light, the aircraft 

commander determined that the right engine was failing and rapidly losing torque.  [Enclosures 

8, 38] 

 

142. In order to regain torque from at least one engine, the aircraft commander made the 

decision to re-start the left engine and attempted to “airstart.”  Airstarting an engine is an attempt 

to start the engine while the aircraft is airborne.  [Enclosure 8] 

 

143. When the aircraft commander began airstart procedures, PW 33 was at an altitude of 

approximately 1,500 feet.  Immediately before the engine issues began, PW 33 was traveling at 

approximately 210 knots.  During the emergency procedures, PW 33 decelerated to less than 180 

knots.  [Enclosures 8, 12, 38] 

 

144. Per reference (b), chapter 14, paragraph 5, the optimum airstart parameters are temperature 

less than 212 Celsius, altitude less than 25,000 feet, and airspeed between 150 and 180 knots.  

[Enclosure 9] 

 

145. The aircraft commander made two unsuccessful attempts to airstart the left engine. 

[Enclosure 8]   

 

146. Per reference (b), chapter 14, paragraph 6, in the event of dual-engine failure in flight, “if 

an airstart cannot be accomplished: bail out, land, or ditch.”  [Enclosure 9] 

 

147. Per reference (b), chapter 11, paragraph 8.2.4, “if altitude cannot be maintained, altitude 

remaining does not permit a safe bailout, and a controlled landing is not possible, then a ditch 

may be the only option.”  NATOPS lists the following factors in order of importance for 

increasing the probability for successful ditch: aircraft under control to assure wings are level, 

nose slightly above the horizon, and fuselage aligned with flight path; minimal rate of descent 

while maintaining control; minimal forward speed consistent while maintaining control and 

minimal rate of descent.”  [Enclosure 9] 

 

Figure 9 - Warning 

provided in C-2A 

NATOPS, reference (b) 
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148. With neither engine operational, the aircraft was rapidly losing lift and descending through 

500 feet above the water.  The aircraft commander told the co-pilot that they would have to ditch 

the aircraft into the ocean.  [Enclosure 8] 

 

149. The aircraft commander adjusted the flaps to increase the aircraft’s lift and ability to 

execute a stable water landing.  He then put his hands on the yoke to assist the co-pilot in holding 

the aircraft steady as it impacted the ocean at a speed of approximately 110 knots.  [Enclosure 8]  

 

150. When the PW 33 aircraft commander told the co-pilot they would have to ditch, one of the 

crew members in the cabin used the aircraft internal communications system to ask whether the 

aircraft commander wanted them to prepare for ditching by opening the ditching hatches.  The 

aircraft commander replied yes.  [Enclosures 8, 13, 14] 

 

151. The two crew members ordered passengers to secure their harnesses, removed the ditching 

hatch closest to the front of the aircraft, and stowed the hatch prior to impact.  [Enclosures  13, 

14, 38, 40-42]   

 

152. The aircrew assessed the aircraft was too close to the water for the air crew to safely 

remove and stow the second hatch (aft) before impact.  They took their seats, strapped in, and 

within seconds the aircraft impacted the water.  One crew member did not have time to fasten his 

flotation gear.  Immediately after impact, the air crew removed the aft hatch and assisted the 

passengers in egressing the cabin.  [Enclosures 13, 14] 

 

153. Per reference (b), there 

is limited information 

available about the expected 

damage in a C-2A ditch and 

so the aircrew and passenger 

priority is surviving and 

evacuating the aircraft.  See 

Figure 10.  [Enclosure 9] 

 

154. One minute after initially declaring an emergency, PW 33 stated to Marshal, “Password 33 

is going in the water,” and PW 30 observed the aircraft in the water 18 seconds later.  [Enclosure 

50] 

 

Opinions 

 

1. PW 30 aircrew’s immediate response in getting to the impact location and initial coordination 

of rescue efforts was instrumental in allowing rescue helicopters to locate the survivors and 

wreckage within six minutes.  [FF 46, 48, 66-70] 

 

2. The SAR efforts conducted by multiple U.S. Navy and JMSDF ships and aircraft were swift 

and thorough.  The speed of response was an important factor in the successful rescue and 

Figure 10 – Warning provided in C-2A NATOPS, reference (b) 
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medical treatment of the eight Sailors observed in the water, including two without operational 

flotation gear. [FF 57, 58, 66-79, 85,86, 90, 92] 

 

3. In light of the SAR assets’ thorough search of the area, the fact that none of the Sailors 

rescued from PW 33 recall seeing LT Combs, ABEAN Chialastri, or AOAA Grosso in the water, 

and their location in the aircraft, it is unlikely that these three shipmates were able to escape the 

aircraft.  SAR efforts were not a causal factor in the loss of LT Combs, ABEAN Chialastri, or 

AOAA Grosso.  [FF 26, 50, 51, 61-65, 66-71, 80-89, 91, 93] 

 

4. Some of the major structural damage shown in images of the submerged PW 33 may have 

occurred during the initial emergency, by impact with the water, or while the aircraft sank to the 

ocean floor.  The damage is consistent with the fastest modeled flooding rates provided to the 

investigation, and would have rapidly submerged the cockpit ditching hatches, with the aft 

ditching hatches submerging soon thereafter.  Once each ditching hatch submerged, the inflow of 

water through that hatch would have made immediate egress through it nearly impossible.  [FF 

50-56, 60, 61-65] 

 

5. Although not abnormal under the circumstances, the rapid rate at which the cockpit and cabin 

filled with water after impact made successful egress of all passengers and aircrew extremely 

challenging and was likely a causal factor in the loss of the three Sailors.  This underscores the 

value of SEBD in improving the chance for survival of aircrew and passengers aboard helicopter, 

tiltrotor, E-2, and C-2 aircraft in overwater flights.  [FF 24, 25, 61-65] 

 

6. The AMCI and MPA results for VRC 30 DET 5 prior to the loss of PW 33 all indicate a very 

strong maintenance program that was assessed as safe for flight with scores at or above fleet 

average.  All evidence indicates aircraft maintenance conducted on PW 33 as of 22 November 

2017 was current and handled in accordance with Naval Aviation Maintenance Program 

procedures.  There is no evidence of criminal negligence or malicious intent on the part of VRC-

30 DET 5 maintenance technicians or that aircraft maintenance conducted on PW 33 was a 

causal factor in the emergency.  [FF 1, 2, 31, 98-115] 

 

7. The February 2018 AMCI and MPA, conducted three months post-mishap, indicate VRC 30, 

DET 5 needs to refocus on training and maintenance.  While a grade of “off track” or “fail” is 

always cause for concern, the CMPAT’s assessment that VRC 30 DET 5 was capable of 

addressing its deficiencies internally and their overall confidence in the effectiveness of the 

maintenance program indicates that CMPAT did not harbor significant concerns about the 

efficacy of VRC 30, DET 5’s maintenance program following the loss of PW 33.  [FF 116-119] 

 

8. The cargo carried onboard PW 33 was not explosive in nature and was properly secured.  

There is no evidence that cargo was a causal factor in the emergency.  [FF 120-122] 

 

9. The unavailability of post-incident fuel samples from PW 33 makes it impossible to rule out 

fuel as a causal factor with absolute certainty.  However, pre-incident fuel samples taken from 

PW 33, the results of fuel analysis from the trucks used to refuel PW 33, and fuel samples taken 
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from PW 30 aboard RONALD REAGAN after the incident indicate fuel was not likely a causal 

factor in the emergency.  [FF 32, 33, 123-128] 

 

10. There is no evidence that weather or environmental conditions experienced by PW 33, to 

include clouds, precipitation, icing, visibility, winds, birds, sea state, and water temperatures, 

were causal factors in the emergency.  [FF 129-134] 

 

11. Aircrew of PW 33 conducted flight planning, briefings, and procedures in accordance with 

NATOPS.  There is no evidence that the right engine emergency was a result of fault or 

negligence of the aircrew.  [FF 3, 6-17, 18-23, 27-30, 34, 42] 

 

12. The actual mechanical or material failure that caused the emergency on PW 33 is unknown 

at this time.  Further information regarding possible causal factors in this emergency may be 

available from the recovery or continued examination of PW 33. [FF 41-43, 136-140, 94-97]   

 

13. Absent externally visible damage to the left engine, it is impossible to determine what may 

have caused a mechanical or material failure to that engine.  The inability of the aircrew to 

airstart the left engine after two attempts might indicate an internal failure that warrants further 

investigation if PW 33 is recovered.  [FF 96, 142-145] 

 

14. The right engine chip light and severe damage visible to the right engine indicate that there 

was a major failure to that engine, which might have been the sole or primary cause of the noise 

heard and vibrations felt by those aboard PW 33.  [FF 96] 

 

15. Given their low altitude at the time of the emergency, and the extreme vibrations that made 

the engine instruments almost impossible to read, the pilot and co-pilot had limited time and 

minimal information available to assess the cause of the emergency and respond.  Even if there 

was no mechanical or material failure in the left engine, the pilot and co-pilot responded 

reasonably and in accordance with their training.  [FF 38, 41-45, 135-149] 

 

16. Once significant torque was lost from both engines, the aircraft commander and co-pilot 

assessed that a ditch was required and acted quickly within the limited time available to maintain 

control of the aircraft and maximize the survivability of impact with the water.  Their actions 

were critical in enabling eight Sailors to survive the ditching.  [FF 141-149, 154] 

 

17. Executing a ditch of a C-2A at sea is challenging and has not been executed since 1973.  

The numerous dual-engine failure and ditching drills incorporated in C-2A training improved the 

ability of the aircraft commander and co-pilot to successfully execute this ditch.  [FF 4, 5, 135, 

136] 

 

18. The crewmen of PW 33 proactively engaged with the aircraft commander during the 

emergency, identifying the need to alert passengers and to remove overhead ditching hatches in 

preparation for ditching.  Additionally, the crewmen’s action in the cabin after impact were 

essential to the safe egress and rescue of five passengers.  Without their sound judgement and 
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professionalism under extreme pressure, it is unlikely there would have been as many survivors. 

[FF 47, 57-59, 150-154] 

 

Recommendations 

 

1. Three minutes and 49 seconds elapsed from the first airborne indications of a problem until 

PW 33 was completely submerged in the open ocean.  During this short period of time the 

aircrew prepared the passengers for impact, affected a ditch, and enabled the egress of eight of 

the eleven personnel onboard.  Their actions are a testament to their training and courage, and are 

worthy of recognition. 

 

2. All survivors from PW 33 were rescued and onboard RONALD REAGAN within 51 minutes 

of impact.  The professional actions of PW 30, other airborne CVW-5 aircraft, and RONALD 

REAGAN are a testament to their training and are worthy of recognition.  Additionally, the 

support of JMSDF and CTF-72 in SAR efforts was extensive and is worthy of recognition.   

 

3. Despite the low number of C-2 engine failures and ditches, aircrew should continue to 

regularly train to these types of emergencies and incorporate lessons learned from this incident 

into all future aircrew and passenger briefings.   

 

4. Based on the rapid flooding rate and challenges to egress experienced by the passengers 

aboard PW 33, recommend NAVAIR examine the feasibility of designing and implementing 

SEBD training for passengers.  This would allow for the provision of portable emergency air 

egress bottles to all passengers on helicopter, tiltrotor, E-2, and C-2 aircraft similar to the HABD 

issued to C-2 aircrew and the SEBD/HASP issued to most passengers onboard U.S. Marine 

Corps tilt-rotor (V-22) overwater flights.  

  

5. Recommend no punitive or administrative action be taken against the aircrew of PW 33 or 

VRC 30 DET 5 maintenance personnel.   

 

6. If further information becomes available through the recovery or exploration of PW 33 or 

from a final fuel analysis by NAVAIR that alters the findings, opinions, or recommendations of 

this report, recommend convening a supplemental investigation to consider the impact of that 

information on the findings of this report.   

 

 

 

                 

 
(b) (3) (A), (b) (6)















































file:///H|/...ts/FW%20(U)%20BLUF%20PW%2033%20SAR%20SITREP%20-%20231300Z%20NOV17%20-%20%20New%20Updates.txt[4/13/2018 10:46:32 AM]

- At time 1446I, report of VRC-30 DET 5 A/C 33 experienced dual-engine loss
and down in water
- At time 1449I, voice report to C7F made by CTF70 BWC
- Last known position reported at 1505I as 2125N 13513E
- 4 crew and 7 passengers
- 17 A/C diverted to Kadena, 1 A/C diverted to Iwo To
- 1455I RRN designated SAR Mission Coordinator by CTF 70
- RRN set RIVER CITY 1 time 1457I
- AEX knock it off called at 1459I
- VRC 30 DET 5 A/C 30 landed at 1500
- 1700I 17x A/C SOD Kadena
- A/C 603 SOD Iwakuni 2058I

Rescue
- A/C 610 returned 3 souls to RRN at 1525I
- A/C 622 returned 5 souls to RRN at 1534
- 8 souls returned to RRN as of 1534I and are being medically evaluated

**Search
- Type of Search: Surface Units conducting creeping line search.  Air Units
conducting sector searches as assigned by On-Scene Commander.
- **CTF 72 P-8 Fighting Tiger 891 checked off station
- JMSDF SMK and KGA responding by 1505I
- A/C 702 and 706 checked off station
- 1802I CHE assumes on-scene commander
- A/C 706 checked off station (RRN turned over OSC to CHE)
- Other assets: RRN and STE on-scene
- Assets employed in search: RRN, STE, CHE, MUS, KGA, SMK, 2x MH-60R
(HMS-77), 1x MH-60R (HSM-51), 1X JMSDF HELO, JMSDF TERUZUKI, JMSDF ISE,
JMSDF SAMIDARE, JSMDF KAGA, JMSDF SHIMAKAZE
- No RHIBs in the water
- ** Approximately 579 SQNM searched.

**HELO Search Status:
- DATUM Box: Second search complete
- Box 1/2 (CHE): Second search complete
- Box 3 (SMK): Second search complete
- Box 4: Second search complete
- Box 5: Second search complete
- Box 6 (MUS): Second search complete
- Box 7 (STE): Second search complete
- Box 8 (KGA): Second search complete
- Box 9 (SZN): Second search complete
- Box 10 (SMD): Second search complete
- Box 11 (TRZ): Second search complete
- Box 12 (TRZ): Second search complete
- Box 13: First search complete
- Box 14: First search complete
- Box 15: First search complete
- Box 16: First search complete
- **Box 17: First search in progress
- **Box 18: First search in progress
- Box 19: First search complete
- Box 20: First search complete



file:///H|/...ts/FW%20(U)%20BLUF%20PW%2033%20SAR%20SITREP%20-%20231300Z%20NOV17%20-%20%20New%20Updates.txt[4/13/2018 10:46:32 AM]

- Box 21: First search complete
- **Box 22: First search complete...
- **Box 23: First search in progress
- **Box 24: First search in progress
- **Box 26: First search in progress
- **Box 27: Second search complete
- **Box 28: Second search in progress
- **Box 29: Second search in progress
- **Box 30: First search in progress
- Box 32: Second search complete
- Box 33: Second search complete
- Box 34: Second search complete
- Box 38: First search in progress
- Box 39: Second search complete
- Box 40: Second search complete
- Box 41: Second search complete
- Box 46: Second search complete
- Box 47: Second search complete
- Box 48: Second search complete
- Box 49: Second search complete
- Box 50: Second search complete
- Box 54: First search in progress
- Box 55: Second search complete
- Box 56: First search complete

**SURFACE Search Status:
- DATUM Box (RRN): 100 percent complete
- Box 1/2 (CHE): 100 percent complete
- Box 3 (SMK): 100 percent complete
- Box 4 (ISE): 100 percent complete
- Box 5 (SMK): 100 percent complete
- Box 6 (MUS): 100 percent complete
- Box 7 (STE): 100 percent complete
- Box 8 (KGA): 100 percent complete
- Box 9 (SZN): 100 percent complete
- Box 10 (SMD): 100 percent complete
- Box 11 (TRZ): 100 percent complete
- Box 12 (TRZ): 100 percent complete
- Box 19 (CHE): 000 percent complete
- **Box 20 (CHE): 100 percent complete
- Box 21 (ISE): 100 percent complete
- Box 26 (MUS): 020 percent complete
- Box 27 (MUS): 040 percent complete
- **Box 32 (STE):  search in progress
- **Box 33 (STE):  100 percent complete
- Box 34 (KGA): 050 percent complete
- **Box 40 (SZN): 086 percent complete
- Box 41 (KGA): 015 percent complete
- **Box 47 (TRZ): 100 percent complete
- **Box 48 (SMD): 100 percent complete
- **Box 49 (SMK): 100 percent complete
- Box 50 (KGA): 010 percent complete
- Box 51 (SMK): search in progress
- Box 52 (SMK): search in progress
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2. Problem Description:  E2/C2 Fleet Support Team (FST) Subsystems Engineering Code  
was asked to support the VRC-30 Det 5 BUNO 162175 22NOV17 C-2A JAGMAN MISHAP 
investigation per reference (A) by responding to the following questions: 
 

a. How long should have C-2A BUNO 162175 remained afloat had the aircraft not been 
damaged upon ditching? 

b. What amount of damage would be necessary to produce the observed flooding rates of 
15 to 120 seconds (two minutes)? 

 
Many, but not all, naval aircraft have a ditching analysis performed when the respective 
platform is new. Had such an analysis been completed for the C-2A, it would have been 
provided to NAVAIR Crew Systems who would then have developed an egress plan based on the 
amount of time that the aircraft is expected to float.  Such an analysis could not be located by 
the E2/C2 FST, NAVIAR Subsystems (Code 4.3.5), NAVAIR Structures, (Code 4.3.3), or NAVAIR 
Crew Systems (Code 4.6), likely due to the age of the C-2A platform.  Reference (B) paragraph 
15.9 includes a ditching discussion and procedures, but specifies that no C-2A ditching tests have 
occurred to-date for the C-2A aircraft.  
 
The contents of this report provide an expected time afloat analysis for BUNO 162175 given 
reported initial conditions while making several assumptions and simplifications.  Assumptions 
and simplifications were necessary given the limited amount of data about the event and the 
time frame required to support the JAGMAN Mishap Investigation.  
 

(b) (3) (A), (b) (6)

(b) (3) (A), (b) (6)

(b) (3) (A), (b) (6) (b) (3) (A), (b) (6)

(b) (3) (A), (b) (6)
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5. Pilot and copilot cockpit and port and starboard passenger ditching 
hatch configurations:  The pilot ditching hatch and both starboard and port 
ditching hatches were opened either intentionally by the aircrew or during the 
ditching event. 

6. System Functionality:  No engine power, and therefore no bleed air, was 
available to pressurize the inflatable seals.  

b. Assumptions and Associated Reasoning:  
Several assumptions were required to perform the analyses.  Assumptions were 
generally made in such a way as to result in the longest float time.  The following is a 
summary of the assumptions and the reasoning: 

1. Settling Angle:  The aircraft settled at approximately 10-20 degrees nose down 
when it stopped forward progress.  Although there have been many scale model 
ditching behavior tests on various aircraft platforms, there have been very few 
full scale aircraft ditching tests.  The best C-2A analog that could be found was 
an instrumented B-24 Liberator ditching.  The aircraft weighed 44,100 lbs, was a 
high wing and tail design, had a large empty buoyant volume of the bomb bays, 
and touched down at 97 miles per hour.  After examining this case and other 
available references, high wing aircraft usually settle nose down.  Initial 
calculations using the center of gravity (CG) reported in reference (C) indicate 
that a settling angle of 20 degrees would leave the cockpit ditching hatches 
submerged as soon as the aircraft came to rest. Since a pilot egressed through a 
cockpit ditching hatch, the cockpit ditching hatches could not have been initially 
submerged. The ideal case, Scenario 1, was performed with a pitch angle of 
zero. Scenarios 2 through 6 were performed at an initial angle of 15 degrees 
nose down as shown in Figure 6.   

2. Aircraft Volume: The aircraft volume was estimated using a scanned to-scale 
shell model of a C-2A shown in Figures 2 through 4.  The unpressurized nose 
landing gear wheel well and environmental control system (ECS)/auxiliary 
power unit (APU) equipment bays were assumed already flooded so volume was 
withheld from the buoyant volume consideration.  It has been observed that 
during the last phase of a water landing, the aircraft’s nose will dive into the 
water and stop forward progress which would rapidly flood the entire cavity up 
to the pressure bulkhead.  It is unlikely that the nose landing gear doors would 
have survived impact and the forward motion of the aircraft would have forced 
water into this portion of the fuselage flooding it immediately.   
 
Displaced volume was calculated by dividing the reference (C) weight of the 
aircraft by the density of seawater.  This is the volume of aircraft below the 
water line assuming an ideal case with no leakage and it is used as a baseline for 
initial flooding conditions.   
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Floodable volume considered for flood duration calculations was based on 
sections of the aircraft that provide significant buoyancy.  This consists of the 
pressurized fuselage but excludes the fuel volume in the center wing section. 
Fuel and fuel tank buoyant volume will not add significant buoyancy to the 
aircraft.  Scenario 1 differs in floodable volume from the other cases due to its 
zero pitch angle during sinking and because the wings will provide more 
significant buoyancy than when the aircraft sinks at 15 degrees nose down with 
wings outside the water. The outer wings are not sealed for pressure or to 
contain fluid so they will flood significantly faster, providing only limited initial 
buoyancy.  This is balanced by the center wing section fuel tank which would 
likely flood much slower due to it being a well-sealed volume.  The total 
volumes for the flooding calculations of Scenarios 2 through 6 differ from 
Scenario 1.  Scenario 1 includes the wing volume while the other scenarios only 
include the pressurized fuselage.  This was considered appropriate due to the 
lower leakage rate and the aircraft attitude in Scenario 1.  None of the scenarios 
included the horizontal or vertical stabilizers.  Their construction is similar to the 
outer wing section, have a similar volume, and they are also expected to flood 
rapidly as they are not sealed.  The outer wing and stabilizers are not expected 
to reach the water at the same time in any of the scenarios.  Rapid buoyancy 
loss in the outer wing would be offset by the stabilizers and would cancel out. 
 
Scenarios 2 through 6 also differ from Scenario 1 due to subtracting 30 ft3 for 
cargo, 8.2 ft3 for the three Sailors remaining in the aircraft, and 23.4 ft3 for the 
estimated nine sets of passenger seats (18 seats total) for the eight passengers 
and one air crewman onboard the aircraft.  The propeller volume is considered 
negligible and the nacelle volume is not considered applicable for fill volume 
because most of the nacelle is filled with equipment, i.e. engines, quick engine 
change (QEC) components, etc., is not a sealed area, and is likely to have 
suffered major damage to the landing gear doors and would have flooded 
immediately.  Fuel volume was subtracted from the wing volume in all cases, 
significantly decreasing wing buoyancy.  Internal aircraft structure, avionics, and 
mechanical system component volumes were not subtracted from the total fill 
volume in any scenario. 
 
Scenario 1 uses 2,838 ft3 floodable volume and Scenario 2 through 6 use 2,343 
ft3 floodable volume.  It is estimated that there is a +25% uncertainty in total 
flooding volume. The volume required to submerge the aircraft is the displaced 
volume subtracted from the floodable volume and is annotated in the Scenario 
1 and 2 charts as a red asterisks.   
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Figure 2: Scanned to-Scale Shell Model 

 

 

Figure 3: Aircraft Compartmentalized Volume Breakdown, Port Side 
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Figure 4: Aircraft Compartmentalized Volume Breakdown, Top View 

 

3. Equivalent total leakage area:  The total undamaged equivalent area for 
inflatable seals and other water penetrable areas were calculated to be 0.34 ft2 
which was used to determine how long the aircraft could have stayed afloat in 
Scenario 1 and is added as a baseline leak rate for the other scenarios.  As the 
analysis confirms, as the total effective leakage area increases, the modeled sink 
time decreases. Equivalent area was determined by using the allowable air 
leakage of the aircraft and adding additional areas that would leak significantly 
once the aircraft lost power.  Under ideal C-2A conditions, the equivalent total 
area was calculated using references (F) and (G) and by adding assumed 
opening areas likely to be breached by water.   Although the C-2A is supposed to 
have a maximum allowable airframe leakage rate of 25 lb/min during cabin 
leakage testing per reference (F), the majority of fleet aircraft, even those 
leaving depot maintenance, exceed 40 lb/min per subject matter experts and 
the baseline leakages is assumed to be 40 lb/min for the calculations.  The C-2A 
fleet historically has experienced cabin pressurization issues per reference (H) 
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due to the fact the cabin leaks above the design limits set forth by reference (I).  
Allowable maximum cabin leakage is measured with cabin pressurization valves 
closed, hatches and doors closed, and MEH and center ramp/cargo door seals 
fully inflated.  During ditching, the seals would have been depressurized due to 
the loss of engine bleed air.  The effective ramp area was halved for this analysis 
to provide an average leakage area as the aircraft sank because the majority of 
ramp seals were likely above the waterline in the assumed 15 degree nose 
down pitch angle.  The air gaps in the deflated ramp/cargo door seals were 
calculated to have an area of approximately 18 in2 and the gap in the main 
entrance hatch seal an area of approximately 10.9 in2.  In addition to the ramp 
and MEH seals, the two cabin outflow safety valves, located starboard of the 
cockpit step in the forward lower area of the pressurized fuselage as shown in 
Figure 1, have a combined leakage area of approximately 19.2 in2. The cabin 
outflow safety valves vent directly to atmosphere when regulating cabin air 
pressure per the C-2A’s cabin pressure schedule shown in Reference (F). They 
would likely allow water intrusion once submerged because water pressure 
from the outside would force the valves open.   

c. Simplifications with Reasoning: 
A number of simplifications were required to perform the analysis.  As with the 
assumptions, the simplifications were either considered to be analysis neutral or would 
result in a longer float time.  The following is a summary of the simplifications used: 

1. The aircraft sinks at a constant angle:  The aircraft will not sink at a 
constant angle because most of the buoyant volume of the aircraft is aft of the 
wings and the center of buoyancy will change as the aircraft floods.  The change 
in time for the aircraft to sink based on changing geometry is not estimated to 
make a large impact to flood time unless it exposes a large opening in the 
pressurized portions of the aircraft (an open hatch or structural damage) to 
water.  In Scenario 1, we consider that the aircraft will sink in an ideal level 
orientation.  In Scenarios 2 through 6, we consider the aircraft will sink without 
listing from wing to wing at a constant 15 degree nose down angle.   

2. Constant flow leakage rates:  In practice, the leak rate through any opening 
will change with pressure differentials between two sides of the aircraft 
opening.  The flooding rate from an opening on the side of the fuselage will 
increase with depth until the water level inside the aircraft reaches the opening.  
At this point, the flow rate will become effectively constant given the nearly 
symmetric geometry of the pressurized fuselage.  To simplify different flooding 
scenarios, the flow rate through openings of different sizes were modeled using 
a constant flow rate calculated using a weighted average of the rates as the 
aircraft submerges.  
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Flow was further simplified by combining effective leakage area to one or two 
openings instead of modeling leakage that may be coming from many different 
openings of varying sizes and geometry.  Actual aircraft leakage locations will be 
throughout the sealed pressurized cabin seams, seals, and fasteners. Leakage 
will increase as the aircraft submerges in water as more leak paths submerge.  

3. Simplified geometry for buoyancy calculations:  The actual aircraft 
geometry was used for determining depth of openings and flow but simplified 
geometry was used for initial buoyancy calculations. The actual geometry of the 
sinking object isn’t relevant to finding the initially submerged volume, only the 
density of seawater and the weight.    As long as the weight of the buoyant 
volume is greater than the weight of the object in the fluid, the body will float 
regardless of geometry. 

4. Calm Glassy Seas: Reports provided to the FST did not indicate seas were 
calm. Reports actually indicated 6 ft to 15 ft seas.  The height of waves and their 
frequency would have a dramatic effect on the sink rate.  6 ft tall waves would 
easily peak above the cockpit ditching hatches allowing water to enter the 
aircraft in the assumed 15 degree nose down position of Figure 6.  Waves would 
temporarily force additional openings in the structure below the surface due to 
aircraft inertial increasing the leakage rate with the opening is submerged.  
While aircraft depth undulation would seem to balance this out as the aircraft 
rises and falls with waves, the increased water entering the aircraft would keep 
it from rising as far as it would sink, resulting in a net increase in sinking speed.  
Tall, frequent waves, especially if they are cresting, may cause additional 
damage to aircraft structure causing an increase in effective leakage area and 
increasing flooding rate. Since the sink rate is so dependent on the wave size, 
frequency, and sea state, it was not included in the analysis.  The addition of 
waves to any of the scenarios will result in the aircraft sinking faster. 
 

5. Buoyancy: The horizontal and vertical stabilizers do not contribute significantly 
to buoyancy separately from the outer wings and only the pressurized fuselage 
experiences significant leakage. 
 
While sealed to an extent, other than the fuel tanks, the unpressurized portions 
of the aircraft are not designed to keep water out and are generally lighter 
structure. Any leakage into the fuel tanks would be relatively slow compared to 
the other unpressurized areas which are expected to flood relatively rapidly.  As 
the outer wing completely floods, the stabilizers would be entering the water 
and the overall buoyancy loss and gain will offset.  For the analyses, the 
stabilizers are ignored and the wing leakage rate is considered to be zero in all 
cases except Scenario 1.   
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The pressurized fuselage is the largest buoyant volume and is also most 
susceptible to damage and flooding if the aircraft ditches with the wings level.  
The buoyancy loss in the pressurized fuselage alone is sufficient to submerge 
the aircraft assuming that the outer wing and stabilizers don't provide 
significant buoyancy at the same time. 

4. Analytical Approach 
a. Theory and Analysis Discussion: 

In order to answer the questions posed by reference (A), six scenarios were developed.  
The scenarios are intended to allow the comparison of aircraft damage after a water 
landing and assess aircraft flooding.  The results and summary of the six scenarios can 
be found in Table 1 but will be discussed in more detail in this section.  All six scenarios 
required initial buoyancy, aircraft volume, effective leakage area, and flow rate 
calculations.  Initial buoyancy calculations were used to calculate an initial aircraft 
submerged volume and depth using aircraft estimated landing weight per reference (C), 
calculated aircraft volume, and the density of seawater.  An approximate initial 
submerged depth was determined from the submerged buoyant volume (768 ft3) and is 
required to determine the average flooding rate.   An opening in the submerged portion 
of the aircraft experience a variable flooding rate dependent on both the depth and 
opening area.  A greater depth or larger opening significantly increases the flooding 
rate.  Equivalent aircraft leakage areas were calculated using subcritical flow equations 
and empirical tables per reference (G) and allowable cabin pressure leakage and 
pressures per reference (F).  A script was created in MATLAB which calculated and 
plotted results for each scenario. 
 

b. Scenario 1: 
Scenario 1 was created to provide an approximate expected time to submerge a C-2A 
aircraft in a best-case situation.  The aircraft was assumed to be undamaged and the 
crew to have egressed per NATOPS procedures.  With the aircraft oriented in a pitch 
neutral position without wing to wing list, the ditching hatches would have had no effect 
on flooding rate except as an escape path for entrapped air.  This case was calculated as 
if the entire fuselage and wing volume was leaking at the same rate as the fuselage.  In 
reality, once the aircraft sinks to the point where the wings enter the water, the leakage 
rate would increase due to the increase in wetted surface area.  Leakage rate increase is 
partially offset by a shallow aircraft orientation.  It is expected that the actual time to 
sink would be up to 25% faster than calculated based on the assumptions made for the 
analysis. The calculated total aircraft effective leakage of 0.34 ft2 was applied at an 
assumed depth of 4 ft, resulting in a 5.5 ft3/s flow rate.  The result is shown in Figure 5.  
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The red asterisk is the time to submerge and the end of the graph indicates the time to 
fill the entire aircraft volume given a constant leakage rate. 
 
 

 

                                          Figure 5: Scenario 1, Flooded Volume vs Time to Sink 

Figure 5 shows a linear increase in flooded volume from the constant aircraft leakage in 
the ideal case. The time to submerge the aircraft is annotated with a red asterisk, 
approximately 6.5 minutes, and is considered the time available for aircraft evacuation. 
Results for the time for the aircraft to submerge and the time to fill the entire aircraft 
volume can be found in Table 1. 
 
Figure 5 assumes a level aircraft. To estimate the time to sink at 15 degrees nose down, 
the Figure 5 graph can be read at the 1,011 ft3 volume point and 40 seconds added. 
Reference (B) calls for the pilot and co-pilot to egress through their ditching hatches and 
1,011 ft3 is the volume of water that needs to be introduced into the aircraft at an angle 
of 15 degrees for the pilot and copilot ditching hatches to become submerged.  Once 
water begins to flow into those hatches, the aircraft will sink in approximately 40 
seconds. The total time for this to occur is approximately 4 minutes. 
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c. Scenario 2: 
Scenario 2 was created as a best notional representation of what may have actually 
occurred to BUNO 162175 given the provided data.   This scenario models the time to 
submerge the aircraft using estimated damage and the time for the open pilot ditching 
hatch to become submerged.  Initially, a single flow rate is used assuming the aircraft is 
in the 15 degree nose down position.   The estimated effective leakage area used is the 
0.34 ft2 baseline leakage plus an assumed rupture of the bailout hatch (equivalent area 
of 5.4 ft2).  Initial flow rate was determined using a calculated 4 ft as the initial aircraft 
immersion depth using an initial submerged buoyant volume (768 ft3 below the water 
line) submerged at 15 degrees.  The assumed aircraft initial position is shown in Figure 6 
with the waterline indicated as a horizontal blue line.  The aircraft would then be 
flooded with 1,011 ft3 of seawater in about 11 seconds and the open pilot ditching hatch 
would begin allowing additional water into the aircraft.   The additional flow would then 
increase the flow rate from 91.2 ft3/s to 125.9 ft3/s.  Charted results of this scenario can 
be found in Figure 7 and time where the aircraft is shown to completely submerge at 
the red asterisk. Damage area results are shown in Table 1 with an estimated 25% 
uncertainty. 

 

Figure 6: Scenario 2, 15 degrees Nose Down 
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Figure 7: Scenario 2, Flooded Volume vs Time to Sink 

 
d. Scenarios 3 through 6: 

Scenarios 3 through 6 were created given a fixed time to submerge and calculating the 
required leakage area occurring at or near the bailout hatch of the aircraft while 
oriented at 15 degrees nose down. This is a reversed method from Scenarios 1 and 2 
which calculated a time to flood and submerge given initial opening/leakage area.  As 
with Scenario 2, the damage was initially submerged approximately 4 ft. Based on 
witness statements provided,  the analysis was run at 15, 30, 60 and 120 seconds. The 
time to evacuate the crew and passengers is considered the time to submerge the 
aircraft.  Dividing each discreet time of 15, 30, 60, and 120 seconds by the total 
averaged flow rate resulted in the volume required to submerge the aircraft. The 
effective nominal ECS leakage area of 0.34 ft2 was included in the effective damage area 
for each discreet point.  The actual area due to damage can be calculated by subtracting 
the nominal ECS leakage area of 0.34 ft2 from each discreet point.  Knowing the effective 
damaged area flow rate and the velocity entering the area, the effective damaged area 
can be calculated for the various times. Table 1 shows the effective areas representing 
damage at each discreet aircraft submerging time with an estimated 25% uncertainty. 
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Figure 8 shows the dramatic relationship between effective damage area and submerge 
times for Scenarios 3 through 6. 
 

 

                                              Figure 8: Scenarios 3 through 6, Effective Opening Area vs Flood Time 
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Table 1: Time for Complete Aircraft Submersion and Total Volume Flooding. (All values are estimated 
with +/- 25% uncertainty) 

Scenario Description 

Time to 
submerge 

aircraft 
(MIN:SEC) 

Time to 
flood total 

aircraft 
volume 

(MIN:SEC) 

Effective Aircraft 
Area Open to 

Water Intrusion 
(ft2) 

Scenario 1:  Ideal ditch flooding case scenario.  Calm seas.  Initially 
level aircraft condition.  No damage. Unopened doors/hatches except 
pilot, copilot, and port and starboard passenger ditching hatches. 
Unpressurized MEH and cargo door/ramp seals.  Cabin outflow safety 
valves open. 

6:28 8:37 0.34 ft2 

Scenario 2:  Best notional representation of what may have actually 
occurred on BUNO 162175 given provided data.  Events are notional at 
this time.  Scenario 2 assumes damage area and flow rates of a 
ruptured bailout hatch (forward belly) with an increase in flow rate as 
one assumed open cockpit ditching hatch is submerged and flooded.  

0:20 0:23 5.74 ft2 for first 
11 seconds 

(bailout hatch is 
5.4 ft2) 

+3 ft2 (8.74 ft2 
total) for 

remaining time 
(pilot ditching 
hatch is 3 ft2) 

Scenario 3:  Provides approximate expected damage area assuming a 
constant flow rate at the expected buoyant aircraft depth to submerge 
the entire aircraft in 15 seconds. 

0:15 
- 

8.3 ft2 

Scenario 4:  Provides approximate expected damage area assuming a 
constant flow rate at the expected buoyant aircraft depth to submerge 
the entire aircraft in 30 seconds. 

0:30 
- 

3.96 ft2 

Scenario 5:  Provides approximate expected damage area assuming a 
constant flow rate at the expected buoyant aircraft depth to submerge 
the entire aircraft in 60 seconds. 

1:00  
- 

1.8 ft2 

Scenario 6:  Provides approximate expected damage area assuming a 
constant flow rate at the expected buoyant aircraft depth to submerge 
the entire aircraft in 120 seconds. 

2:00 
- 

0.73 ft2 

 

5. Conclusions 
a. Interpretation of study: 

Analysis of available ditching data indicates that a ditching aircraft of similar weight, 
balance, and geometry will contact the water nose up and will become level as it slows.  
Non-amphibious aircraft are not designed to touch down on the water so the nose will 
dive as the aircraft slows enough to drop out of plane. The aircraft will slow rapidly as 
the nose submerges.  The nose will then rebound as a result of buoyant force and the 
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aircraft will come to rest at an angle dictated by the weight distribution around the 
center of buoyancy.  As the C-2A undergoes this process, the nacelles, lower fuselage 
and nose section will experience sustained forces for which they were not designed.  
The unpressurized nose section which houses the ECS/APU bays likely flood rapidly as 
the aircraft comes to a stop and water is likely forced into the cabin through the cabin 
outflow safety valves.  Additionally, any other damage to the bottom of the fuselage, to 
the belly bailout hatch for example, would act as a water scoop as the aircraft slows to 
a stop further adding to the initial volume of water in the aircraft.  Due to the design of 
the belly bailout hatch and the way it is secured, it is unlikely that the bailout hatch 
fully opened during the ditching as modeled in Scenario 2.  If it had fully opened, the 
aircraft would have submerged in 20 seconds which is faster than most witness 
statements which is based on information provided to the FST.  It is more likely that the 
perimeter around the bailout hatch, rather than the hatch itself, was a significant 
contributor to leakage. Seals, outflow valves, and general damage would also result in 
increased leakage during the ditching procedure.  It should be noted that the area of 
opening caused by damage significantly impacts the time for the aircraft to submerge 
as can be seen in Table 1.  The MEH, for example, has an opening area of 11.25 ft2 and 
in our assumed 15 degree nose down position shown in Figure 6 is already fully 
submerged.  Scenario 3 of Table 1 shows that an opening area of 8.25 ft2 results in a 15 
second time to submerge the aircraft.  Had the MEH been opened or ruptured, one 
could infer the time to submerge the aircraft would be less than 15 seconds because 
the MEH area is greater than 8.25 ft2. 

b. Further study: 
Given additional time, information and/or desire to examine other scenarios, this study 
could be extended and improved upon. A limiting factor for the accuracy of the sinking 
C-2A simulation model was the limited time provided in order to draft this preliminary 
analytical study. The scanned to-scale shell model of the C-2A was helpful for 
approximating general lengths and volume. However, the internal components, not 
limited to bulkheads, general structure, and mechanical, electrical, and safety 
equipment could not be accounted for accurately towards volume calculations and 
were therefore omitted. Performing a laser scan inside of the C-2A would yield more 
accurate figures for volume calculation. Similarly, additional software tools and 
refinements could be developed.  For example, NAVSEA is known to use General 
Hydrostatics (GHS) for simulation of solid models of ships during flooding and this could 
possibly be adapted to our scenarios.  Additional effort could also be put into 
evaluating the effect of sea state, the shifting orientation of the aircraft, and other 
effects that were not taken into account in this analysis.  As it stands, this analysis is a 
good first order approximation of the flooding for a C-2A aircraft under various 
conditions and is believed to be accurate to within +/- 25%. 
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NOVEMBER 24, 2017 
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Search Ends for Sailors in C-2A Crash  
 

PHILIPPINE SEA – The U.S. Navy ceased search and rescue operations at 10:00 a.m. Japan 

Standard Time on Nov. 24 for three Sailors not immediately recovered after a C-2A Greyhound 

crashed on the afternoon of Nov. 22.  

 

USS Ronald Reagan (CVN 76) led the combined search and rescue efforts with units from the 

Japan Maritime Self-Defense Force (JMSDF).  During the course of two days, seven U.S. Navy 

and JMSDF ships, three helicopter squadrons and maritime patrol aircraft covered nearly 1000 

square nautical miles in the search for the missing sailors. 

 

Eight Sailors were immediately recovered from the crash and transferred to Ronald Reagan for 

medical evaluation.  All are in good condition at this time. 

 

“Our thoughts and prayers are with our lost shipmates and their families,” said Rear Adm. Marc 

Dalton, Commander, Task Force 70. “As difficult as this is, we are thankful for the rapid and 

effective response that led to the rescue of eight of our shipmates, and I appreciate the 

professionalism and dedication shown by all who participated in the search efforts.” 

 

The Sailors names are being withheld pending completion of next of kin notifications.  

 

The following ships and aircraft assisted in the search efforts: U.S. Navy guided-missile 

destroyers USS Stethem (DDG 63), USS Chafee (DDG 90) and USS Mustin (DDG 89); the 

“Golden Falcons,” MH-60S Seahawk helicopters from U.S. Navy Helicopter Sea Combat 

Squadron (HSC) 12; the “Saberhawks,” MH-60R Seahawk helicopters from U.S. Navy 

Helicopter Maritime Strike Squadron (HSM 77); P-8 aircraft from the “Fighting Tigers” of U.S. 

Navy Maritime Patrol and Reconnaissance Squadron (VP) 8; P-3 Orion aircraft of the “Red 

Hook” U.S. Navy Maritime Patrol and Reconnaissance Squadron (VP) 40; JMSDF Helicopter 

Carrier JS Kaga (DDH 184) and JS Ise (DDH 182);  JMSDF Akizuki-class destroyer JS 

Teruzuki (DD 116); JMSDF Murasame-class destroyer JS Samidare (DD 106), and JMSDF 

Hatakaze-class destroyer JS Shimakaze (DDG 172). 

 

An investigation is currently underway. 

 

### 
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Navy Identifies Sailors Lost in C-2A Crash  
 

By Commander, Task Force 70 Public Affairs 

 

PHILIPPINE SEA – After notifying their families that extensive search and rescue efforts had 

ended, the Navy identified Lt. Steven Combs, Aviation Boatswain’s Mate (Equipment) Airman 

Matthew Chialastri and Aviation Ordnanceman Airman Apprentice Bryan Grosso Nov. 25 as the 

three Sailors lost in a C-2A Greyhound crash on Wednesday.   

 

“Our thoughts and prayers are with the families of these Sailors,” said Vice Adm. Phil Sawyer, 

commander of U.S. Seventh Fleet.  “Their service and sacrifice will be lasting in Seventh Fleet 

and we will continue to stand the watch for them, as they did bravely for all of us.”   

 

USS Ronald Reagan (CVN 76) led combined search and rescue efforts with units from the Japan 

Maritime Self-Defense Force (JMSDF).  Over the course of two days of continuous search 

efforts for the Sailors, ships and aircraft covered nearly 1000 square nautical miles. 

 

“The thoughts and prayers of the entire team onboard Ronald Reagan go out to the families and 

friends of our fallen shipmates,” said Capt. Michael Wosje, Commander, Carrier Air Wing Five 

(CVW 5). “We are thankful for our professional search and rescue teams and their incredible 

bravery.  The entire Navy team is working together to investigate the cause of this mishap and 

we will remain focused on our mission to operate forward in a safe and professional manner to 

ensure peace and stability in the Indo-Asia-Pacific region." 

 

Combs, a native of Florida, was assigned to the “Providers” of Fleet Logistics Support Squadron 

(VRC) 30 and embarked aboard Ronald Reagan as part of Carrier Air Wing Five. His previous 

duty assignments include the “Greyhawks” of Carrier Airborne Early Warning Squadron (VAW) 

120, the Center for Security Forces Detachment Kittery Point, in Portsmouth, N.H., and Training 

Wing 4, in Corpus Christi, Texas. His awards include the National Defense Ribbon and the Navy 

Battle “E” Ribbon. 

 

Chialastri, a native of Louisiana, was assigned to Ronald Reagan. His previous duty stations 

include USS America (LHA 6), Patrol Squadron Thirty (VP-30), the “Pro’s Nest,” in 

Jacksonville, Fla., and the Center for Security Forces Detachment Kittery Point, in Portsmouth, 

N.H. His awards include the National Defense Ribbon. 

 

Grosso, a native of Florida was assigned to Ronald Reagan. His previous duty stations include 

the Naval Air Technical Training Center in Pensacola, Fla., and the Naval Recruit Training 

Center in Great Lakes, Ill. His awards include the National Defense Ribbon. 

 



 

The C-2A Greyhound, assigned to VRC 30, crashed en route to Ronald Reagan Nov. 22 while 

operating in the Philippine Sea. The aircraft was carrying 11 crew and passengers at the time. 

Eight personnel were recovered on scene after the crash by U.S. Navy Helicopter Sea Combat 

Squadron (HSC 12).  

 

An investigation is in progress. 

 

### 
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From:  Maintenance Officer, Airborne Command and Control Logistics Wing  

To:    Commanding Officer, Fleet Logistics Support Squadron Three Zero        

  Detachment Five 

Subj:  SAFE-FOR-FLIGHT MAINTENANCE PROGRAMS ASSESSMENT VISIT (MPA) RESULTS               

  (VRC-30 Det Five)       

 

Ref:   (a) COMNAVAIRFORINST 4790.2C  

 (b) COMACCLOGWINGINST NAMPSOP 10.24 

 

Encl:  (1)  Maintenance Programs Assist Overview 

  (2)  Computerized Self-Evaluation Checklist (CSEC) Report 

  (3)  Grade Sheet 

 

1. The COMACCLOGWING Maintenance Programs Assessment Team (CMPAT) 

conducted a Maintenance Programs Assessment (MPA) visit to VRC-30 Det Five 

from 12 to 16 February 2018 using COMNAVAIRFOR Aviation Maintenance 

Management Team (AMMT) and COMACCLOGWING methodology.  The approach 

incorporates three important elements: 

 

a. An analysis of the effectiveness and efficiency of the 

maintenance department in its support of squadron operational requirements.  

This is done through examination of available data including NAVRIIP/Cockpit 

Charts, MDR reports, AMCRs, 3M Summaries, Monthly Maintenance Plans, FLTMPS 

reports, etc.  Special attention is demonstrated to identify metrics and 

trends that indicate non-optimal efficiency and effectiveness.  Additionally, 

the CMPAT observes maintenance control prioritization, communication, quality 

and workload management to evaluate actual command effectiveness.  

 

b. Verification of Safe Operations.  Drills and practical 

examinations permit verification of sound maintenance practices, 

effectiveness of maintenance training and overall proficiency, availability 

and proper use of personal protective equipment and the squadron’s ability to 

respond appropriately to emergent situations. 

 

c. Compliance with governing instructions and directives.  

Compliance with all policies and procedures directed by higher authority 

remains critical to the overall success of the maintenance effort.  Standard 

evaluations of COMNAVAIRFORINST 4790.2C, NAVAIR, TYCOM, Type Wing, NAVSUP, 

NAVOSH and other applicable directives are performed to assess compliance and 

ensure completion of all required maintenance documentation and training. 

 

2. Maintenance department operations were verified through the evaluation 

of 11 contingency drills and 63 practical proficiency examinations. Eleven 

contingency drills, and 60 practical proficiency examinations were graded 

satisfactory.  Overall, the practical proficiency examinations and 

contingency drills show the maintenance department is effective in routine 

maintenance performance.     

 

3. CMPAT evaluated 37 NAMP programs to verify compliance with governing 

directives resulting in 18 programs graded “On-Track,” 10 programs graded 

“Needs More Attention” (NMA) and nine programs graded “Off-Track”.  Details 

for “NMA” and “Off-Track” programs are provided in Enclosure (2).  The CMPAT 

attributes “NMA” and “Off-Track” programs to lack of attention to detail and 

interaction between program managers and Quality Assurance to ensure program 

monitoring and audit follow up procedures are effective.   
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4. The CMPAT strongly recommends aggressively training all incoming 

program managers to reduce common deficiencies and maintain program 

readiness.  Tailor command maintenance training to coincide with downing 

discrepancies with the focus on process improvement.  A self audit is highly 

recommended in addition to the Quality Assurance scheduled audits/monitors.  

Areas requiring immediate attention include:  Maintenance Training, Fuel 

Surveillance, Quality Assurance, Naval Aviation Maintenance Discrepancy 

Reporting (NAMDRP), Aircraft Confined Space, Tool Control, Corrosion 

Prevention and Control, Plane Captain (PC) Qualification, Egress System 

Checkout, Support Equipment Planned Maintenance System (SEPMS), Technical 

Data Management, Hazardous Material Control & Management (HAZMAT), 

Electromagnetic Interference(EMI)/ Electrostatic Discharge (ESD), Technical 

Directive (TD) Compliance, Data Analysis, Material Control, NOWP AWCAP, 

Explosives Handling Personnel Qualification & Certification and  Aviation 

Life Support System (ALSS).  When reviewing this program, emphasis should be 

placed on process improvement rather than individual discrepancy correction. 

 

5. The CMPAT believes all discrepancies are within VRC-30 Det Five 

Maintenance Department’s ability to rectify. The CMPAT will be available to 

assist in conducting training upon request. 

 

6. NAMP programs with discrepancies require submission of a POA&M from the 

squadron to the WING Assistant Maintenance Officer (AMO). Deliberate emphasis 

must be placed on evaluating and correcting the processes that lead to 

discrepancies, in addition to discrepancy correction alone. The POA&M shall 

be submitted within the following timelines: 

 

(a) NAMP Programs evaluated "Off-Track" or "Needs More Attention" will 

require a Plan of Action and Milestones (POA&M) within 10 working days and be 

reported IAW reference (a) paragraph 10.24.4.5 (b). 

 

(b) NAMP Programs evaluated to be "On-Track" with discrepancies will require 

a (POA&M) to be submitted within 20 working days. 

  

7. Please address any questions to CDR   , COMACCLOGWING 

Maintenance Officer (N42), at , DSN , COMM 

. 

 

 

 

                                          

         By Direction 
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AFPET LABORATORY REPORT

AFPET/PTPLG

Aerospace Fuels Laboratory

Unit 5161, Building 854

Kadena AB  96368-5161

Japan

Date Received:11/23/17 1439 hrs* Date Sampled: 11/22/2017**Lab  Report No:2017LG07075001
Date Reported:11/24/17 2033 hrs* Protocol:FU-AVI-0013Cust Sample No:NAVY INCIDENT

Sample Submitter:

SIB - Kadena

No Address Available

FPO, AP  96368

Reason for Submission: Aircraft Crash/Incident IAW T.O. 42B-1-1

Product: Aviation Turbine Fuel, Kerosene

Specification: MIL-DTL-83133J  Grade:JP-8

2 galQty Submitted: Qty Rep: 6,000 galSource: 08L-589

TestMethod Min Max Result

PassWorkmanship MIL-DTL-83133J

+22Report OnlyColor, Saybolt ASTM D 6045 - 12(2017)

0.004Total Acid Number (mg KOH/g) 0.015ASTM D 3242 - 11 

(2017)
18.9Aromatics (% vol) 25.0ASTM D 1319 - 15

0.13Total Sulfur (% mass) 0.30ASTM D 4294 - 16e1

0.001Mercaptan Sulfur (% mass) 0.002ASTM D 3227 - 16

DistillationASTM D 86 - 17

150   Initial Boiling Point (°C)

167   10% Recovered (°C) 205

174   20% Recovered (°C)

194   50% Recovered (°C)

236   90% Recovered (°C)

259   End Point (°C) 300

1.2   Residue (% vol) 1.5

0.2   Loss (% vol) 1.5

43Flash Point (°C) 38ASTM D 93 - 16a

47.0API Gravity @ 60°F 37.0 51.0ASTM D 4052 - 16

0.792Density @ 15°C (kg/L) 0.775 0.840ASTM D 4052 - 16

-52Freezing Point (°C) -47ASTM D 5972 - 16

3.6Viscosity @ -20°C (mm²/s) 8.0ASTM D 445 - 17a

43.3Net Heat of Combustion (MJ/kg) 42.8ASTM D 3338 - 09 

(2014)e2
13.9Hydrogen Content (% mass) 13.4ASTM D 3343 - 16

26.0Smoke Point (mm) 25.0ASTM D 1322 - 15e1

1.0Naphthalenes (% vol) 3.0ASTM D 1840 - 07 

(2017)
45Report OnlyCetane Index, Calculated ASTM D 976 - 06 (2016)

1a1 (Max)Copper Strip Corrosion (2 h @ 100°C) ASTM D 130 - 12

Thermal Stability @ 260°CASTM D 3241 - 17a

0   Change in Pressure (mmHg) 25

14   Tube Deposit Rating, Ellipsometric (nm) 85

0.09FSII (% vol) 0.04 0.20ASTM D 5006 - 11 

(2016)
160Conductivity (pS/m) 50 700ASTM D 2624 - 15

1Existent Gum (mg/100 mL) 7ASTM D 381 - 12 (2017)

11b (Max)Water Reaction Interface Rating ASTM D 1094 - 07 

(2013)

*  Date reflects Eastern Standard Time(EST) +14 hours

** Date as provided by customer

| Report Generated: 11/24/17  20:34*



AFPET LABORATORY REPORT

AFPET/PTPLG

Aerospace Fuels Laboratory

Unit 5161, Building 854

Kadena AB  96368-5161

Japan

Date Received:11/23/17 1439 hrs* Date Sampled: 11/22/2017**Lab  Report No:2017LG07075001
Date Reported:11/24/17 2033 hrs* Protocol:FU-AVI-0013Cust Sample No:NAVY INCIDENT

Sample Submitter:

SIB - Kadena

No Address Available

FPO, AP  96368

Reason for Submission: Aircraft Crash/Incident IAW T.O. 42B-1-1

Product: Aviation Turbine Fuel, Kerosene

Specification: MIL-DTL-83133J  Grade:JP-8

2 galQty Submitted: Qty Rep: 6,000 galSource: 08L-589

TestMethod Min Max Result

84MSEP 70ASTM D 7224 - 14

0.3Particulate Matter (mg/L)MIL-DTL-83133J

3Filtration Time (min) 15MIL-DTL-83133J

<10Fatty Acid Methyl Esters (FAME) Content (mg/kg) 50ASTM D 7797 - 17

See BelowGas Chromatographic Analysis GC

0.61Report OnlyLubricity Test (BOCLE) Wear Scar (mm)ASTM D 5001 - 10 

(2014)

Dispositions:
Material meets specification requirements with respect to the test(s) conducted.

For information purposes only.

Coordinated with 

Gas Chromatographic Analysis did not detect any contamination.

\\SIGNED\\

DateApproved By

11/24/2017*

This report was electronically delivered to:

, , , 

, 

*  Date reflects Eastern Standard Time(EST) +14 hours

** Date as provided by customer

| Report Generated: 11/24/17  20:34*
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Please let me know if you have any questions or concerns. 
 
Thanks, 

 
 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

 
Fuels Chemistry Team Lead, AIR‐4.4.5.1 
Naval Air Warfare Center Aircraft Division 
22229 Elmer Rd, Bldg 2360 
Patuxent River, MD 20670 
Voice:   
DSN:   
Fax:   
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From:   CIV NAVAIR 4.4.5  
Sent: Wednesday, March 28, 2018 1:40 PM 
To:   CIV FRC‐SW, 4.3.5 
Cc:   CIV NAVAIR 4.4.5.1;   CIV AD 
Subject: C‐2A Mishap Fuels Samples  
 

 
 
Apologize for not sending this out sooner but still digging out from being 
on TDY for two weeks. 
 
Now that the Fuels team has the bulk of the samples in hand I have assigned 

 (copied on this email), the team's lead chemist, to take 
the lead for the fuels team portion of the investigation.  Please use 

 as your primary POC for any questions, information etc. 
 
Since   is out of the office for the rest of the week I will provide a 
quick update on the samples received. 
 
We received 25 fuel samples on 3/27/2018. Below is the sample information 
for the received: 
 
All of the following samples, except for Set 6, were labeled with "30 BUNO 
162154". Additionally, all the samples were in quart bottles with the 
exception of Set 4, which came in mason jars.    
 
Set 1: 8 samples were taken on 11/22/2017 @ 2300 (no time zone was provided 
with the samples) 
  ‐Sample information: 
    STBD01 ‐ sample has a water bottom (around 20mL) and high 
particulate contamination  
    PORT01 ‐ sample has a water bottom (around 20mL) and high 
particulate contamination 
    STBD02 , STBD03, STBD04 ‐ no water bottom and minimal 
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(b) (3) (A), (b) 
(b) (3) (A), (b) 

(b) (3) (A), (b) 
(6)

(b) (3) (A), (b) (6)

(b) (3) (A), 
 (b) (3) (A), (b) (6) (b) (3) (A), (b) (6)

(b) 
(3) 

 
 

(b) (3) (A), (b) 
(6)

(b) (3) 
(A)  (b) 

(b) (3) 
(A)  (b) 



3

particulate contamination 
    PORT02, PORT03, PORT04 ‐ no water bottom and minimal 
particulate contamination 
Set 2: 4 samples were taken on 11/23/2017 @ 0530. 2 samples from STBD and 2 
samples from PORT. No particulate contamination visible.  
Set 3: 4 samples were taken on 11/23/2017 @ 1800. 2 samples from STBD and 2 
samples from PORT. No particulate contamination visible. 
Set 4: 4 samples were taken on 11/27/2017 (no time provided with samples). 2 
samples from STBD and 2 samples from PORT. No particulate contamination 
visible. 
Set 5: 4 samples were taken on 12/01/2017 @ 0830. 1 samples from STBD and 3 
samples from PORT. No particulate contamination visible. 
Set 6: 1 sample was in a shipping container with no other samples. The 
sample is labeled with "6A2 0153". However, this  label is hard to read. The 
sample has no particulate contamination visible.  
 
In the shipment received yesterday there were no lubricant samples. From 
previous feedback we were expecting lubricants samples to be provided. Do 
you know if there are any other samples still to be shipped or in transit? 
 
Best, 
 

 
 

 
Senior Scientific Technical Manager: Energy and Fuels 
NAVAIR 
 

(b) 
(3) 

 
 

(b) (3) (A), (b) 
(6)
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