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1. On December 6th, 2018 the Marine Corps suffered a tragic loss when six aircrew died in a
midair collision off the coast of Japan. After reviewing the initial investigations, I appointed the
longest serving aviator in the Marine Corps as a Consolidated Disposition Authority (CDA) to
conduct a comprehensive review of the 2018 mishap and a similar mishap that occurred in 2016.
The severity of this tragedy required our highest level review to ensure no stone was left
unturned. A critical examination was required to determine what caused the mishap, to identify
any contributing factors, and to ensure appropriate accountability. The Commanding General,
III Marine Expeditionary Force (11l MEF), reinforced the need for an institutional review in his
endorsement letter of the 2018 mishap command investigation when he observed,
“Organizational and resource management decisions by senior leaders of Marine Aircraft Group
12, 1st Marine Aircraft Wing (1st MAW), III MEF, and the United States Marine Corps
contributed indirectly to the mishap.” The goal of the CDA review, as with all mishap
investigations, is to ensure the Marine Corps is doing everything possible to prevent this type of
event from ever happening again.

2. Upon appointment, the CDA convened a CDA Review Board (CDA-RB) comprised of
twelve experts from the F/A-18, MV-22, C-130, maintenance, medical, and legal communities
with a combined total of more than 250 years of service, 33 combat deployments and 22,300
flight hours. The CDA-RB’s tasks were to ensure the specific causal factors of the mishap were
captured, and to ensure any larger institutional factors were identified and addressed. The CDA-
RB started by examining the institution as a whole, proceeded down through the organizational
echelons of command, and concluded with a close examination of the specific details of the
mishap. Through this process, the CDA-RB discovered critically important new information,
which led to a clearer understanding of the 2018 mishap’s causal factors and the institutional and
organizational context surrounding it.

3. Of note, the CDA-RB determined the previous 2018 mishap command investigation (CI) did
not capture a completely accurate picture of the event. The CDA-RB determined portions of the
CI contained a number of inaccuracies. Specifically, the CI incorrectly concluded medication
may have been a causal factor in the mishap, the mishap pilot was not qualified to fly the
mission, AN/AVS-11 night vision devices contributed to the mishap, and a similar mishap in
2016 had not been properly investigated. These conclusions are not supported by the evidence
and are addressed in detail in the CDA-RB report. While the 2018 CI contains a few
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inaccuracies, the CDA-RB does confirm the CI’s conclusions related to organizational culture
and command climate as contributing factors to the mishap.

4. The CDA-RB found four interconnected causal factors that led to the 2018 mishap. First, the
flight lead (F/A-18, call sign Profane 11) requested, and received approval for, an un-briefed,
non-standard departure from the tanker (C-130, call sign Sumo 41). This departure placed the
mishap pilot (F/A-18, call sign Profane 12) on the left side of the tanker. A standard departure
would have placed both F/A-18s on the right side of the tanker. Second, Profane 11 chose an
authorized, but not optimized, lighting configuration. After tanking, Profane 11 placed his
external lights in a brightly lit overt setting, while the C-130’s lights remained in a dimly lit
covert setting. These circumstances set the conditions for Profane 12 to focus on the overtly lit
Profane 11 aircraft, instead of the dimly lit tanker. Third, Profane 12 lost sight of the C-130 and
lost situational awareness of his position relative to the tanker resulting in a drift over the top of
the C-130 from left to right. Fourth, Profane 12 was unable to overcome these difficult and
compounding challenges created by the first three factors. As a result, when Profane 12
maneuvered his aircraft away from Profane 11, he moved from right to left and impacted the
right side of the tanker’s tail section. This collision resulted in the death of six aircrew and the
loss of two aircraft. It must be noted, this specific set of circumstances would have been
incredibly difficult for any pilot, let alone a junior, or less proficient pilot to overcome.

5. In addition to the four causal factors, a number of institutional and organizational contributing
factors were identified. It is important to note these contributing factors, if eliminated, may have
reduced the probability of occurrence or severity of outcome. However, they are not causal, and

even if eliminated, they would not have prevented this mishap from occurring,

6. Institutionally, the Marine Corps is addressing four key areas: manning, training, operations,
and medical policies.

a. Marine Aviation is in the process of transitioning our TACAIR platforms from the F/A-18
and AV-8B to the F-35. This is an incredibly complex process, which involves three different
training pipelines for our aircrew. The Deputy Commandant for Aviation is reviewing how the
Marine Corps assesses the performance of aircrew as they move through their respective training
pipelines, and how those aircrew are assigned to their specific platforms and duty stations once
they complete training. Additionally, the Deputy Commandant for Manpower and Reserve
Affairs changed Marine Corps assignment policies so the most talented first tour aviators are
assigned to the most challenging forward deployed squadrons, including those in the Western
Pacific. This has not been the case in the past.

b. The F/A-18 Training and Readiness manuals, Standard Operating Procedures and
applicable Aerial Refueling directives require revision, alignment, and standardization. This
action will require coordination across the services and Allied Nations.
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¢. Recent coordination with allied Japanese Search and Rescue (SAR) partners has been
vastly improved and procedures will continue to be revised. Additionally, the required fixes for
identified survival equipment shortcomings are underway.

d. We are requesting Naval Aerospace Medical Institute review its medication and fatigue
governing directives. A review of the medication governing directives will provide clarification
on who has medication approval authority and who bears responsibility for medication
accountability. A review of the fatigue governing directives will optimize fatigue management
and help manage the many risks associated with night operations.

7. The CDA-RB also discovered organizational contributing factors at the Wing, Group, and
Squadron levels related to their risk management processes, each requiring improvement. The
turbulent and rapidly changing geo-political environment in the Pacific at the time of the mishap
contributed to shortened planning and decision timelines and ultimately incomplete oversight of
the Squadron’s readiness and risk mitigation efforts.

8. The CDA-RB made 42 recommendations to address 17 institutional and 5 organizational
contributing factors. [ have carefully reviewed these recommendations and have directed they be
addressed with the following 11 actions:

a. Validate Naval Standardized Score requirements for TACAIR assignments and adjust any
assignment policies if required. '

b. Change manning policies to include the consideration for not only a Marine’s Military
Occupational Specialty, but also their aviation designations and qualifications when making
aircrew and maintainer assignments.

¢. Update and synchronize all F/A-18 Training and Readiness manuals, Standard Operating
Procedures, and all publications that govern aerial refueling.

d. Convene a SAR Working Group to examine Japanese SAR capabilities and agreements,
and make any required changes to ensure a clear understanding of theater SAR capabilities,
policies and procedures.

e. Procure and field an automatic aircrew electronic location device.

f. Request a Department of the Navy Aviation Sleep Management Study and adjust any
aviation operations policies if required.

g. Request Department of the Navy provide updated guidance and policies on performance-
enhancing drugs, controlled medication, and over the counter medication. Ensure adequate
training is received by all Naval Aviators and appropriate Medical Personnel.
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h. Request revision of the Marine Corps mishap cost assessment process to allow for timely
and impartial cost estimates.

1. Headquarters Marine Corps Safety Division, in concert with the Naval Safety Center, shall
improve information management and safety training across the Naval Aviation Enterprise to
more effectively capture lessons learned and standardize the publication of these lessons to the
fleet.

j. Update Class A Mishap Command Investigation Officer assignment policies to ensure
Investigating Officers have the required background, experience, and training to conduct a
thorough, impartial, and complete investigation.

k. Improve Marine Corps Information Management and Knowledge Management processes
and access to a tailored SharePoint site to improve the sharing of mishap safety information.

9. In addition to the above directed actions, the Marine Corps is also engaged in a number of
institutional initiatives focused on improving aviation safety and operational readiness.

a. Replacement of legacy safety program with a safety management system modeled on the
system used by the Federal Aviation Administration.

b. The implementation of an Aviation Safety Awareness Program now in use by all aviation
units to improve the ease of reporting hazards and near miss events.

c. Directing more TACAIR resources to Iwakuni to increase and ultimately sustain readiness
at a consistently high level.

d. The Deputy Commandant for Aviation has endorsed a Maintenance Capacity Model
currently in use by 1st MAW to establish a unit’s maintenance capacity as the pacing factor for
operations, thus improving operational readiness, aircraft availability, and ultimately increasing
aircrew flight hours.

¢. Both III MEF and 1st MAW have improved the operational readiness assessment
processes used to measure the costs and benefits of participating in all regional exercises.

10. Tam directing the Director of the Marine Corps Staff to take the lead on coordinating all
required actions to ensure they are properly tracked and accomplished. Regular updates on
progress will be provided to me directly.

11. Marines train to be most ready when the Nation is least ready. To fight and win in combat,
Marines must train in every clime and place, both day and night. Training often comes with
inherent risks that must be recognized and mitigated. Though we cannot eliminate all risk, it
must be mitigated to an acceptable level to ensure mission continuation.
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12. This CDA report, the 2018 CI, and the numerous staff actions supporting the many
additional institutional initiatives detailed above provide a complete and comprehensive review
of the failures that led to this tragic mishap. We now have a clear understanding of what
happened and why. I am confident my directed actions will correct the deficiencies and address
the institutional contributing factors found in the CDA-RB report. Finally, the appropriate level
of individual accountability has been, or is in the process of being adjudicated.

13. Our Marines are our most precious resource and the loss of these six aircrew continues to be
felt across our Corps. It is our sincere hope the directed actions will go a long way in mitigating
future risk. The six Marines who perished in this mishap made the ultimate sacrifice while

serving their fellow Marines and our great Nation. They will never be forg?tten.

G. L. THOMAS
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d) MARCORSEPMAN
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Encl: (1) Consolidated Disposition Authority Final Report on
the 1st Marine Aircraft Wing Aviation Mishap
Incidents on 28 April 2016 and 6 December 2018

1. On 23 September 2019, I was appointed as the Consolidated
Disposgition Authority (CDA) for the subject aviation mishaps and
any related matters (reference (a)).

2. On 3 October 2019, I appointed a CDA Review Board (CDA-RB)
to assist me in my duties as the CDA. The CDA-RB was directed to
conduct a comprehensive review of the subject aviation mishaps
along with all other relevant matters such as causal or
contributing factors to these mishaps, command climate, command
culture, and command action.

3. The CDA-RB members were selected from across the Marine
Corps and Navy for their experience and expertise in aviation,
medical, legal, maintenance and public affairs. Among the twelve
board members, they have over 250 years of service, 22,300
flight hours (3,080 of which were in combat) in the F/A-18,
KC-130, MV-22, MC-130P, 33 combat deployments, and numerous
tours and deployments in the western Pacific. The CDA-RB
provided an unprecedented opportunity to take an impartial and
holistic look into every action, policy, and practice that may
have been an antecedent, contributing, or causal factor in these
mishaps.
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4. The CDA-RB adopted a unique investigative approach by first
identifying and defining Institutional Contributing Factors,
then Organizational Contributing Factors, and only then,
Individual Causal Factors. This approach and follow-on actions
allowed me to fulfil my CDA responsibilities in accordance with
references (b) through (e).

5. The enclosure is my CDA final report. It contains 22
Institutional and Organizational Contributing Factors, holds
accountable those that should be held accountable, and generates
37 Recommendations that cut across manning, training and
operations, safety, medical, and mishap investigations (JAGMAN)
for the Institution’s consideration. The report is sent in its
entirety.

6. I firmly believe this report is a clarion call to improve
our practices, and can serve as a seminal document to assist in
guiding our force development efforts. The Marine Corps should
use this final accounting to take action, and by doing so,
reestablish the trust of the American public and with the brave
men and women who serve our Nation. It is also my most sincere
hope that it brings a modicum of understanding and closure for

F HEDELUND



CONSOLIDATED DISPOSITION AUTHORITY FINAL REPORT ON THE
1ST MARINE AIRCRAFT WING AVIATION MISHAP INCIDENTS ON
28 APRIL 2016 AND 6 DECEMBER 2018

DOCUMENTS ENCLOSED ARE SUBJECT TO THE PRIVACY ACT OF 1974

Contents shall not be disclosed, discussed, or shared with individuals unless they have a
direct need-to-know in the performance of their official duties as determined by the
Commandant of the Marine Corps, Assistant Commandant of the Marine Corps, or the
Consolidated Disposition Authority (CDA).

The enclosed docurnent(s} may contain persanal or privileged information and should be treated as “For Official Use Only." Unautharized
disclosure of this information may result in CIVIL and CRIMINAL penalties. If you are not the intended recipient or believe that you have
received this document(s) in error, do no copy, disseminate, or otherwise use the information and contact the owner /creator or your
Privacy Act officer regarding the document(s). This document and accompanying attachments may he For Official Use Only and may
cantain Antiterrorism, OPSEC and/or Law Enforcement Sensitive (LES) information controlied under CFR & DOD 5400.11R and protected
from mandatory disclosure by the Privacy Act of 1974 (5 USC 552a as amended) and exemption (b}(6) of the Freedom of Information Act
(FOLA), 5 USC 552, as amended, Not releasable to unauthorized persans. If you are not the intended recipient of this information, any
disclosure, copying, distribution, or the taking of any action in relevance ta or as a result of this information is prohibited.
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Executive Summary

Since our very first flight on 17 February 1917, Marine
Aviation has proven time and time again an ability to adapt to
changing environments. Our success in adaptation is due to our
unwavering commitment to learning...from each flight, from each
mistake, and from each mishap.

The Naval Aviation Safety Program’s primary objective is to
prevent mishaps by identifying and eliminating hazards before
they cause injury or damage. One of James Reason’s Twelve
Principles of Error Management states human fallibility can be
moderated but it can never be eliminated. Today’s aircraft are
complex systems, and when you summate that with human
fallibility, mishaps are bound to occur. A mishap is a failure
of prevention and invokes the Naval Aviation Safety Program’s
secondary response, an investigation to find the hazards which
precipitated the mishap, and to recommend remedy to prevent
recurrence.

At approximately 0144 Japan Standard Time (JST) on 6
December 2018, an F/A-18D from VMFA(AW)-242 impacted the
starboard side of a KC-130J from VMGR-152. The impact led to the

Three Manual of the Judge Advocate (JAGMAN) Command
Investigations (CI) were assocliated with the 6 December 2018
mishap: (1} a required JAGMAN CI intoc the 2018 mishap; (2) an
optional JAGMAN CI (completed in May 2019) into a 2016 Class C
mishap between VMFA (AW)-242 and VMGR-152Z2; (3) a JAGMAN CI into
allegations of cofficer misconduct in VMFA(AW)-242 that had
nothing to do with the 2018 mishap. This report will focus only
on the 2018 and 2016 Mishap CIs.

The 2018 Mishap CI was not impartial in its focus, thorough
in its scope or accurate in its findings. Together, these two
CIs failed to fully identify or develop the findings and
contributing factors that led to the 2018 mishap. Because of
this, we lost trust with the American people, the families of
those who perished, and the young men and women who fly our
aircraft,

The Marine Corps requires a more comprehensive accounting
of the tragic 2018 mishap; an accounting that identifies Causal
Factors from the Institution to the individual, and provides
recommendations that are comprehensive, appropriate and
implementable.
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On 23 September 2019, Lieutenant General Robert Hedelund,
the longest-serving aviator in the Marine Corps, was “designated
as [the] Consolidated Dispesition Authority (CDA) for two 1st
Marine Aircraft Wing (1ST MAW) aviation mishap incidents on 28
April 2016 and 6 December 2018 and any related matters.”!

As the CDA, Lieutenant General Hedelund “may initiate any
appropriate investigations and take any appropriate
administrative or disciplinary actions. This designation also
includes the authority to follow any logical leads and
adjudicate cases that result from any investigation into command
climate, command culture, and command action .. Furthermore, as
CDA [Lieutenant General Hedelund is] responsible .. for the
disposition and/or initial administrative processing of any
officer misconduct case or cases that may arise from any
investigation.”?

On 3 October 2019, Lieutenant General Hedelund appointed a
CDA Review Board (CDA-RB) to “conduct a comprehensive review of
these 15t MAW aviation mishaps along with all other relevant
matters such as causal cor contributing factors to these mishaps,
command climate, command culture and command actions.”3

The CDA-RB members were selected from across the Marine
Corps and Navy for their experience and expertise in aviation,
medical, legal, maintenance and public affairs. Among the twelve
board members, they have over 250 years of service, 22,300
flight hours (3,080 of which were in combat) in the F/A-18,
KC-130, MV-22, MC-130P, 33 ccmbat deployments and numerous tours
and deployments in the western Pacific.

The composition of this CDA-RB has provided the Marine
Corps an unprecedented opportunity to take an unfettered look
into every policy and practice that may have been an antecedent,
contributing or causal factor to the tragic 2018 mishap.

The current aviation safety investigative practice, both in
military and civilian aviation, begins with searching first for
individual mistakes/actions that were causal to the mishap. Once
those causal factors are identified, the investigation
transitions up the chain of command, and culminates with
Institutional contributing factors.

! DESIGNATION AS CONSOLIDATED DISPOSITION AUTHORITY FOR TWO 1ST MARINE AIRCRAFT WING AVIATION
MISHAP INCIDENTS ON 28 APRIL 2016 AND 6 DECEMBER 2018, ACMC MEMORANDUM dated 23 September 2019.
2 [bid.

* APPOINTMENT OF U.5. MARINE FORCES COMMAND CONSOLIDATED DISPOSITION AUTHORITY REVIEW BOARD
CMFC MEMORANDUM dated 3 QOctober 2019.
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The CDA-RB utilized an approach and framework for accident
investigation put forth in Increasing Learning from Accidents: A
Systems Approach Illustrated by the UPS Flight 13524 CFIT
Accident which posits:

“Traditionally, accidents have been thought of as
resulting from a chain of failure events, each event
directly related to the event that precedes it in the
chain...the biggest problem with such a chain-of-
events model is what it omits...there is no structured
process for making sure that systemic causal factors
are not missed...The goal of accident analysis should
be...to identify all the flaws in the safety contrels
that allowed the events to occur, to understand why
each of these controls was not effective, and to learn
how to strengthen the controls and design of the
safety control system in general to prevent similar
losses from occurring in the future.”

The CDA-RB adopted a unique investigative approach by first
identifying and defining Institutional Contributing Factors,
then COrganizational Contributing Factors, and only then,
Individual Causal Factors. It 1s vitally important to understand
the difference between contributing factors and causal factors.

Contributing factors are defined as actions, omissions,
events, conditions, or a combination thereof, which, if
eliminated, avecided or absent, would have reduced the
probability of the accident or incident occurring, or mitigated
the severity of the consequences of the accident or incident.
Contributing factors do not, cannot, show the degree of
contribution; ne Imstituticonal Contributing Factors could have
existed that evening, and a mishap still c¢ould have occurred.

Causal factors are errors that can be directly tied to the
mishap. The CDA-RBR required detailed diagrams of the scenario in
gquestion in order to analyze the final few minutes of the
mishap. However, the best re-creations that could be made from
the data recovered from the aircraft invelved could only re-
create their individual telemetries and were not of a high-
enough positional fidelity to re-create their relative formation
positions. As this i=s of key importance to reviewing the midair
collision between SC41 & PE12, this iInformation had to be
derived and interpreted from the source data rather than simply
re-created using software. This interpreted information was then
used to create 14 Storyboards, beginning on page 103.
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This CDA report contains 22 Institutional and
Organizational Contributing Factors, four Causal Factors, and
generates 37 Recommendations for the Institution’s consideration
that cut across manning, training and operations, safety, and
medical. A brief sampling of our major findings in each area
follows:

1. Manning

d.

The AV-8B pipeline assignments contrcl measure is cutdated
and inadvertently transfers unidentified and unmitigated
risk across the entire tactical aircraft (TACAIR)
community. Originally aimed at preventing AV-8B aircraft
mishaps in the 1990s, this control measure’s efficacy has
never been validated.

. Marine Corps manning practices have unintenticnally

detailed well below average first-tour aviators in
disparate proportions (and thereby pooled) in our most
challenging flight envircnment and at our only forward-
based TACAIR squadron, VMFA(AW)-242.

Above average second/third-tour aviators are not assigned
to VMFA(AW)-242 in the same proportional quantity as east
coast and west coast F/A-18 sguadrons.

2. Training and Operations

a.

Training and Readiness {(T&R) Manuals need revision.
Current versions are too cumbersome to determine
proficiency, performance standards, and sortie completicn
requirements. The 2018 Mishap CI, and subsequent
narratives, have incorrectly surmised that the mishap
flight did not meet the T&R requirements and/or possess
the proper flight lead designations to execute AAR-2202 on
6 December 2018. In fact met all T&R
requirements and \ held the appropriate
designations to execute AAR-2202 on 6 December, 2018.

. Air-to-Air refueling governing directives lack clarity

with regards to departure routing, formations, and
lighting configurations. Additionally, the F/A-18 T&R
Manual is not aligned with air-to-air refueling governing
directives. This was causal to the 2016 and 2018 mishaps,
and must be addressed for safer operations around the
tanker.

. The DoN lacks a policy on Search and Rescue (SAR) response

time requirements in Japan, leading to the unknowing
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acceptance of unidentified and therefore, unmitigated
high-risk flight operations in the Iwakuni working areas.
Marine Aviation Weapons and Tactics $Squadron One (MAWTS-1)
Night Vision Devices (NVD) Manual and the F/A-18 T&R
Manual should direct that aircrew symbology shall be
blanked while refueling with AN/AVS-11ls.

3. Medical

a.

CNAFINST 6410.1 and CNAF M-3710.7 need to be updated to
clearly define who, in all Naval units, possesses the
authority to approve the use of performance maintenance
medications.

. Violations of the performance maintenance medications

pclicy was not likely a Contributing Factor in the 2018
mishap. The violation of the over-the-counter medication
policy could have played a more contributory role in the
mishap. The unauthorized use of performance maintenance
medications and over-the-counter medications were
indicative of aircrews’ concerns with their sleep cycle
and circadian rhythm, and in hindsight, could have been
better addressed in the lead up to the Unit Level Training
(ULT) Exercise. This was not causal, but potentially
contributory to this mishap.

. CNAFINST 6410.1 should provide clearer guidance on

accountability and disposal instructions for all
performance maintenance medications.

. Flight Surgeons need tc understand and emphasize the

importance of constraining the duration of medication
usage for aviators,

. Current guidance for aviation fatigue management leaves a

large capabilities gap between what is recommended and
what is practical, forcing unit commanders and individuals
to invent their own coping mechanisms for ensuring flight
readiness.

4, Safety

d.

Mishap accounting methods and processes are ambiguous and
prevent the Marine Corps from Instituticnally harvesting
every lesscn learned from near or actual mishaps.

. Mishap Recommendations (MISRECS) contained in Safety

Investigation Reports {(SIRs) are not easily accessible and
thereby shielded from the FMF because of their privileged
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nature. This prevents all lessons learned from near
mishaps and actual mishaps from being pushed to the FMF,
thereby causing unnecessary and unmitigated risk being
carried by the EFMF.

c. The Marine Corps lacks a standardized lessons learned
process to brief mishap recommendations across the
Type/Model/Series (T/M/S). This lack of standardization
detracts from the FMF learning all of the lessons/risks
identified in SIRs/JAGMAN CIs.

d. Chapter II of the JAGMAN must provide specific direction
regarding when it is necessary to appoint multiple member
investigations for Class A aviation mishaps, and what
level in the chain of command Investigating Officers (IOs)
should be scurced from. It took a team of 12 independent
CDA-RB members with diverse backgrounds to fully assess
the Institutional, Organizational, and Individual Factors
that caused/contributed toc the 1st MAW mishaps.

Closing out the CDA final report is a Cause Map to visually
depict the linkages between the Institutional and Organizational
Contributing Factors and Causal Factors. The Cause Map provides
a visual explanation of why the 2018 mishap occurred and reveals
the system of causes and interactions that led to the mishap.

Where possible and appropriate, the CDA-RB has attempted to
“show our math” and provide an assessment ¢f the confidence in
the data we utilized to formulate our understanding of the
causal complexity of this mishap. Where we are uncertain, we
attempt to bind cur uncertainty, and let the reader know when we
are doing so.

Our aim was to have this final accounting unemoticnally
enumerate every contributory and causal factor, allowing the
Institution to hold accountable those that should be held
accountable, and provide appropriate, workable and implementable
recommendations for the Institution to consider going forward.

In doing so, the Marine Corps will reestablish the trust of
the American public, with the brave men and women who fly our
alrcraft., and it is our most sincere hope. brings a modicum of
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Consolidated Disposition Authority Review Board (CDA-RB)

On 23 September 2019, Lieutenant General Robert Hedelund,
the Marine Corps longest-serving aviator, was “designated as
[the] Consclidated Disposition Authority {(CDA) for two 18t Marine
Aircraft Wing (1st MAW) aviation mishap incidents on 28 April
2016 and 6 December 2018 and any related matters.”?

As the CDA, Lieutenant General Hedelund “may initiate any
appropriate investigations and take any appreopriate
administrative or disciplinary actions. This designation also
includes the authority to follow any logical leads and
adjudicate cases that result from any investigation into command
climate, command culture, and command action...Furthermore, as
CDA [Lieutenant General Hedelund is] responsible...for the
disposition and/or initial administrative processing of any
officer misconduct case or cases that may arise from any
investigation.”®

On 3 October 2019, Lieutenant General Hedelund appointed a
CDA-RB to “conduct a comprehensive review of these 15t MAW
aviation mishaps along with all other relevant matters such as
causal or contributing factors to these mishaps, command
climate, command culture and command actions.”$

The CDA-RB members were selected from across the Marine
Corps and the Navy for their experience and expertise in
aviation, medical, legal, maintenance and public affairs. Among
the board members, they have over 250 years of service, 22,300
flight hours (3,080 of which were in combat) in the F/A-18,
C-130, Mv-22, MC-130P, and have served on 33 combat deployments.

The CDA-RB travelled to Okinawa and Iwakuni Japan, as well
as Naval Air Station (NAS) Patuxent River to conduct interviews
and reconstruct the mishap in the Naval Air Systems Command
(NAVAIR) simulator. The CDA-RB conducted 46 days of individual
research and study, convened eight times via video
teleconference, and convened for 28 days at Naval Support
Activity Hampton Roads. When complete, the CDA-RB interviewed 35
individuals from 1ST MAW, MAG-12, VMFA(AW)-242, VMGR-152, MAWTS-
1, Carrier Air Wing Five (CVW-5) based in Iwakuni, Japan, and
the 18th Fighter Wing (based in Okinawa, Japan).

4 DESIGNATION AS CONSOLIDATED DISPOSITION AUTHORITY FOR TWO 15T MARINE AIRCRAFT WING AVIATION
MISHAP INCIDENTS ON 28 APRIL 2016 AND 6 DECEMBER 2018 MEMORANDUM ACMC dated 23 September 2015.
® Ibid.

& APPOINTMENT OF U.5. MARINE FORCES COMMAND CONSOLIDATED DISPOSITION AUTHORITY REVIEW BOARD
CMFC MEMCRAMDUM dated 3 October 2019.
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Over the course of the investigative process, the CDA-RB
was provided unfettered access across the Marine Corps. The
support we received from board member selection tc responses to
information requests was nothing short of incredible. We would
also like to commend the many great (but disparate) efforts at
HOMC and within IIT MEF, 1ST MAW, MAG-12, VMFA(AW)-242 and VMGR-
152 to cull lessons learned from this tragic mishap and
institute control measures to mitigate risk and reoccurrence.

CDA-RB Approach and Framework

The CDA-RB strictly adhered tec the laws, regulations, and
policies preotecting privileged and personal informatioen.

The CDA~RB utilized an approach and framework for accident
investigation put forth in Increasing Learning from Accidents: A
Systems Approach Illustrated by the UPS Flight 1354 CFIT
Accident which posits:

“Traditionally, accidents have been thought of as
resulting from a chain of failure events, each event
directly related to the event that precedes it in the
chain...the biggest problem with such a chain-cf-
events model is what it omits...there is no structured
process for making sure that systemic causal factors
are not missed...The goal of accident analysis should
be...to identify all the flaws in the safety controls
that allowed the events to occur, to understand why
each of these controls was not effective, and to learn
how to strengthen the controls and design of the
safety control system in general to prevent similar
losses from occurring in the future...

Behavior is controlled not only by engineered
systems and direct management intervention, but alsc
indirectly by policies, procedures, shared value
systems, and other aspects of organizational culture.
All behavior is influenced and at least partially
“controlled” by the social and organizational context
in which the behavior occurs...

In this approach, safety is treated as a control
problem, not a failure problem...focus...on why the
controls were not effective in this case and how they
can be improved for the future.”

Make no mistake, the aircrew in the 2018 mishap made poor

decisions and did not comply with multiple controls in pre-
flight and in execution that ended in tragedy. The 2018 Mishap
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CI primarily focused on squadron and aircrew mistakes, missing
key Institutional, Organizational, and Individual
Contributing/Causal Factors that created the context in which
squadron/aircrew decisions (causal factors) were made.

Current CI practices begin with individual
mistakes/actions, transition up the chain of command, and
culminate with the Institution contributing factors.

In contrast, this CDA-RB begins with the Institution, works
its way down the chain of command, and culminates in the
individual mistakes/actions that caused the mishap. The CDA-RB
posits our approach and framework allows for a better
understanding of the environment in which 1ST MAW, MAG-12,

VMFA (AW) -242, VMGR-152 and the individual aircrew were making
decisions. We postulate this approcach will best meet the
assigned tasking of “conduct a comprehensive review of these 1ST
MAW aviation mishaps along with all other relevant matters such
as causal or contributing factors to these mishaps, command
climate, command culture and command actions.”’ It will also
provide a final accounting.

7 DESIGNATION AS CONSOLIDATED DISPOSITION AUTHORITY FOR TWO 15T MARINE AIRCRAFT WING AVIATION
MISHAP INCIDENTS ON 2B APRIL 2016 AND 6 DECEMBER 2018 ACMC MEMORANDUM dated 23 September 2019.
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2018 and 2016 Mishap Command Investigation Overview

2018 Mishap Command Investigation

The 6 December 2018 Mishap Command Investigation (CI) was
completed on 24 June 2019, and identified 423 Findings of Fact
distributed across 10 categories, posited 9 COpinions distributed
across five categories, and offered 12 Recommendations.

The First Endorsement of the 2018 Mishap CI was by the
Commanding General, 18T MAW, who concurred with the facts,
opinions, and recommendations of the IO with the exception of
Recommendation (4). Recommendation (4) of the 2018 Mishap CI was
“appropriate administrative action be taken against Col Palmer,
MAG-12 Commanding Officer, for failures to effectively lead
planning and then fully supervise execution in order to assure
the safety of all concerned.”

The Second Endorsement of the 2018 Mishap CI was by the
Commanding General, III Marine Expeditionary Force (III MEF),
who concurred with the IO’s facts, opinicns and recommendations
as modified by the Commanding General, 1ST MAW with the
following three comments:

l. The multiple, compounding latent and active failures
which resulted in this tragic mishap have been brought to
light by this investigation and subsequent endeorsement.

2. Organizational and resource management decisions by
senior leaders of Marine Aircraft Group 12, 1ST Marine
Aircraft Wing, III Marine Expeditionary Force, and the
United States Marine Corps contributed indirectly to this
mishap.

3. 18T Marine Aircraft Wing faces significant challenges in
manning, maintaining and training its squadrons. As a
Marine Corps, we must do better to ensure every forward-
based squadron 1s at the highest level of combat readiness,
with highly trained crews prepared for the trials of
conflict and war.

A Placemat Summary of the 2018 Mishap CI follows on page
15.
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2016 Mishap Command Investigation

A night aerial refueling mishap between VMFA (AW)-242 and
VMGR-152 occurred on 28 April 2016. An Aircraft Mishap Board
(BMB)} was convened in June 2016. A CI was not explicitly
required by the JAGMAN, nor was it conducted in 2016 as
erronecusly reported in the 2018 Mishap CI. On 23 January 20189,
the CG of 18T MAW ordered a CI be conducted inteo the 2016
Mishap; that CI was completed on 30 May 2019, and is referred to
as the 2016 Mishap CI.

The 2016 Mishap CI identified 137 Findings of Fact
distributed acrcss 18 categories.

The 2016 Mishap CI posited 13 Opinions distributed across
five categories.

The 2016 Mishap CI offered four Reccommendations.

The First (and only) Endorsement of the 2016 Mishap CI was
by the CG of 1ST MAW, who disapproved eight Findings of Fact,
medified two Findings of Fact, added 28 Findings of Fact,
disapproved one Opinion, modified three Opinions, added 15
Opinions, modified one Recommendation and disapproved one
Recommendation.

A Placement Summary of the 2016 Mishap CI follows on page
15.

The 2018 Mishap CI focused on factors that were not germane
to the mishap and failed to identify key contributing factors,
The 2018 CI also contained many inaccuracies which has led to
many differing - and false - narratives being cast by the FMF
and the American public. Before we identify the Institutional
Contributing factors, we must dispel key inaccuracies and
multiple false narratives contained in both the 2016 and 2018
Clis.
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2016/2018 Mishap CT Review
2016 Mishap CI

Though untimely, it is the CDA-RB’s opinion that the 2016
Mishap CI was well researched, well written, and captured the
pertinent facts and attendant circumstances surrounding just the
2016 mishap.

CG, 15T MAW’s Endorsement disapproved eight Findings of
Fact, modified two Findings of Fact, added 28 Findings of Fact,
disapprcved one Opinion, modified three Opinions, added 15
Opinions, modified one Recommendation and disapproved one
Recommendation. It is the assessment of the CDA-RB that the 18T
MAW Endorsement (dated 30 May 2019) was written with knowledge
of the pertinent facts and attendant circumstances of the 2018
mishap, thereby leading to inaccurate connections being
established between the 2016 and 2018 mishaps.

2016 Mishap CI Inaccurate Findings of Fact

1. CG, 1ST MAW Endcrsement added Finding of Fact 151 which
stated: “the MP was not “current” to execute AAR-2202.” In fact,
while the Mishap Pilot was not previously qualified in night
aerial refueling, he was qualified to conduct an initial AAR-
2202 due to the presence of required instructors in the mishap
flight.

2. CG, 1ST MAW Endcrsement added Finding of Fact 152 which
stated: “the MP and mishap flight lead (MFL)} were not authorized
to conduct night aerial refueling missions because the daily
filight schedule did not include AAR-22027. In fact, there is no
requirement in CNAF M-3710.7 for a ‘training code’ to be
annotated on the flight schedule, and therefore the MP and MFL
were authorized to conduct night aerial refueling.

2018 Mishap CI

The 2018 mishap IO disclosed to the CDA-RB that he was
uncomfortable investigating possible contributing factors at the
MAG and MAW level. The IO stated he did not receive illegal or
undue command influence, and did not disclose his concerns to
the chain of command, most notably the convening authority who
appointed him as I0. The I0 made numerous mistakes over the
course of the 2018 Mishap CT.
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The 2018 Mishap CI Opinions and Recommendations were
erroneously focused or factually incorrect. This shortfall
allowed for a false narrative to be derived and propagated.
There are many contributing factors that range across the
Institution, Crganization and Individual that were missed by the
2018 Mishap CI.

Overall, the 2018 Mishap CI makes five inaccurate or
misleading Findings of Fact, and contains major inaccuracies in
its Opinions and Recommendations on 2016 reporting requirements
and AN/AVS-11's. This report will address the five inaccurate
Findings of Fact and 2016 reporting requirements below; the
report will address AN/AVS-11’s under the Training and
Operations Section.

2018 Mishap CI Inaccurate Findings of Fact

1. Executive Summary #4 states “Both pilots in Profane 12
immediately ejected and Profane 12 fell to the sea.” The
factually correct statement is | initiated ejectiocn,
and ejected from the aircraft due
to F/A-18D command ejection sequence.” The CDA-RB did not find
any evidence cof communication between

DIOHOINIOEN st collision and prior to ejection, or if

Bl i fcred injuries that incapacitated him in the

initial collision. Therefecre, the CDA-RB cculd not determine
whether or not Profane 12 was still capable of flying and
recoverable after the midair ceollision, and if

was conscious or incapacitated when (IS initiated
ejection.

2. Executive Summary #7 discusses the post-mishap toxicolo
report and states “This suggescs that (EISHERICHS
were not medically fit for flight duties at the time of the
mishap.” The CDA-RB determined that Ambien and/or over-the-
counter antihistamine use did not play a causal rcle in the 2018
mishap, though the language of the command investigation and
subsequent endorsement by the CG, 1ST MAW can be read to suggest
otherwise.

3. Findings of Fact #163-#167 conclude that _did

not complete the required six initial contacts in order to log
the AAR-2202 code, and was not AARR-2202 qualified on & December
2018. It must be noted that iwas Night Systems

Qualified (NSQ} on the night of the mishap, and his flight lead

was a qualified Fighter Attack Instructor (FAI)
with sufficient qualifications for him to lead, instruct, and

evaluate SN SHIEEEEGEE-. 2» initial AAR-2202 tanking sortie.
B -t 211 TR requirements and *
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held the appropriate designations toc execute AAR-2202 on 6
December, 2018.

4. Finding of Fact #45 states “MP2 _was Cross-—

controlling his aircraft with steady and increasing pressure on
the right rudder with increasing left wing down to maintain
ground track placing the aircraft in a slipped condition.”
Simulator reenactment found 45 pounds of right rudder is much
less than anticipated by all the pilots on the review board;
approximately 25 pounds is applied simply by “resting” your feet
on the rudder pedals, and 45 pounds of rudder is not consistent
with a pronounced slipped condition,

5. Finding of Fact #46 states “Profane 12 was asked by Sumoc 41
to provide their Bureau number (BUNO)} number, and Profane 12
MWS02 provided the BUNO.” The CDA-RB found that MP2 provided the
BUONO number.

2018 Mishap CI Major Inaccuracy on Reporting Requirements

The 2018 Mishap CI, under FPossible Contributing Factors
(page 49) stated: "A Missing Mishap Investigation. If the mishap
that occurred in 2016 had been investigated as required,
remedial measures could have been properly implemented to
prevent future similar mishaps, like this one.” THIS IS
CATEGORICALLY FALSE, AND WILL BE COVERED IN THE SAFETY SECTION.
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2018 Mishap Institutional Contributing Factors

Contributing factors are defined as actions, omissions,
events, conditions, or a combination therecf, which, if
eliminated, avoided or absent, would have reduced the
probability of the accident or incident occurring, or mitigated
the severity of the consequences of the accident or incident.
Contributing factors do not, cannot, show the degree of
contribution. Zero Institutional Contributing Factors could have
existed that evening, and a mishap still could have occurred.
The identification of the following contributing factors do
however allow for the Institution to “focus...on why the
controls were not effective in this case and how they can be
improved for the future.”

Institutional Contributing Factors are binned into four
areas: manning, training and operations, medical, and safety.

Institutional Manning Contributing Factors Overview

The CDA-RB assessed manning as an Institutional
Contributing Factor, and placed the manning contributing factors
into two bins: (1) AV-8B pipeline and first-tour assignment
practices; (2) second/third-tour assignment practices,

The CDA-RB traced Institutional Manning Contributing
Factors back to flight school’s pipeline selectilion process. The
pipeline selection process details student pilots to their
specific platform. Today, student pilots can be sent to fly
either the F/R-18, AV-8B or F-35B/C.

The Marine Corps instituted a control measure in 1992 that
mandated a minimum Naval Standardized Score (NSS) for selection
to fly the AV-8B. The CPA-RB will show how the AV-BB pipeline
assignments process i1s ocutdated and inadvertently transfers
unidentified and unmitigated risk across the entire tactical
aircraft (TACATR) community.

The assignment of a pilot’s first duty staticn is the
second Institutional Manning Contributing Factor the CDA-RB
discovered. In the case of F/A-18 assignments, first-tour pilots
can be assigned to Marine Corps Air Station (MCAS) Beaufort
(Beaufort, South Carcolina), MCAS Miramar (San Diego,
California), or MCAS Iwakuni {(Iwakuni, Japan).

The CDA-RB will show how Marine Corps manning practices

have unintentionally detailed well below average first-tour
aviators in disparate proportions (and thereby pooled) in cur
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most challenging flight environment and to our only forward-
based TACAIR squadron, VMFA(BW)-242 at MCAS Iwakuni.

To close out our Institutional Manning Contributing
Factors, the CDA-RB will show how above average second/third-
tour aviators are not assigned to VMFA(AW)-242 in the same
proportional gquantity as east coast and west coast F/A-18
squadrons.

AV-8B Pipeline Assignment Practices

NSS is a performance assessment tool used during student
aviation training at Chief of Naval Aviation Training (CNATRA}.
It compares relative performance among a peer group of student
aviators completing the same training syllabus; it does not rate
absolute performance.

Composite NSS is a weighted combination of a student’s by-
phase NSS to arrive at a measure of a student’s overall
performance across all phases of flight training. Composite NSS
is weighted to have greater emphasis on the higher level skill
sets learned in later stages of training. Composite scores are
set with an average of 200 in the TACAIR community with a
standard deviation of 40.

The pipeline selection process is the point at which
student pilots are detailed to their specific platform. Today, a
student pilot can be detailed to fly either the F/A-18, AV-8B,
or F-35B/C. The Marine Corps instituted a control measure in
1992 that mandated a minimum NSS for selection te fly the AV-8B
as a control measure to arrest the alarmingly high and
increasing mishap rate in the AV-8B community from 1986-1990.

Calendar year 1990 produced the worst mishap rate for
Marine Corps Aviation since 1981.% The Marine Ccrps Aviation
Mishap Rate Assessment Study, released in February 1992, was
commissioned to "conduct an independent safety evaluation of
flight operations and their related support to determine whether
1990 mishaps are the result of an Institutional or systemic
probklem, or an anomaly. Additionally, this study recommends
possible courses of action that could be implemented to
eliminate any problems". The report recommended seven actions:?

1. Ensure constancy of purpose by committing to the
improvement of aviation safety, and adhering to the
commitment through institution of a total quality program.

8 Marine Corps Aviation Mishap Rate Assessment Study Final Report, February, 1992, page |-1.
? Ibid, page ES-2.
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2. Assess the merit of the Harrier as a mandatory element in
achieving the Marine Corps’ role in national security. If
it is indispensable, then changes in pilot assignment
policy, and training management should be implemented.

3. Avoid assigning collateral duties to first tour,
inexperienced pilots until they achieve 300 hours in type;
closely supervise inexperienced pilots during all phases of
flight operations; and, provide formal courses of
instruction for instructor pilots.

4, Empower operational level aviation personnel through
institution of a total quality program that reaches
squadron level,

5. Continue research to define the relaticonships between
alrcraft utilization, support resources, and the aviaticn
mishap rate.

6. Conduct continuing periodic reliability trend analysis 1in
conjunction with failure modes, effects, and criticality
analyses (FMECA} for each Type/Mcdel/Series aircraft
operated by the Marine Corps.

7. Coordinate the process by which squadrons are committed to
tasks and the rescurces allotted to perform those tasks.

The CDA-RB will focus on number 2 above.

During the detailed analysis of Class A Mishap
Investigation Reports (MIRs), the 153%2 5tudy Team learned that
Harriers were involved in 11 of 2% Class A mishaps across Marine
Corps aviation in 1990. The Harrier accounted for 38% of the
number of mishaps, but only flew about 10% of the Marine Corps
hours.

The study hypothesized "inexperienced pilots contributed
more than expected to the Marine Corps aviation mishap rate for
the period 1986-1990...The study defined inexperienced pilots as
those with less than 750 hours total flight time experience
and/or 300 hours experience in type."1?® A summary of the 1992
report's findings with regard to inexperienced pilots states:

1. Inexperienced pilots have contributed more than
expected to the high Class A mishap rates for 1986-1990,
especially Harrier operations.

10 |bid, page II-4.
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2, Lower levels of pilot experience contribute more to
unsafe Harrier operations than to other aircraft types.

3. The Royal Air Force (only other country flying the AV-8B)
has a more intensive selection and training program for
their Harrier pilots which places greater emphasis on
pilot proficiency in low level flight operations. They
have also enjoyed a much lower mishap rate over a longer
pericd of time.

The Marine Corps asked the 1992 Study Team to develop
alternative courses of action to enhance aviation safety and
reduce mishap risk. The Study Team postulated

"If the Marine Corps decides that the Harrier’'s basing
capability is indispensable to accomplishing the Marine
Corps mission, then changes in pilot assignment policy,
and training management should be implemented.”

Furthermore, the study postulated “assignment policy
mishap risk for Harrier operations can be reduced by
changing the policy for assigning new pilots to
Harriers. Only the most gqualified new pilots should be
assigned to Harriers.

Current [1992] Marine Corps officer assignment policy
for new pilots is to make assignments based on the
needs of the Marine Corps, recommendations from the
pilot's training command squadron, and the desires of
the individual. Performance in the Training Command as
measured by composite score does not presently play a
part.

The Study Team’s finding about inexperienced pilots in
Harrier mishaps 1s evidence that a change in
assignment policy is warranted. The composite score
and training command records are the best available
measures for Jjudging prior performance of new pilots.
The average training command composite score is 200,
50 that score is suggested as a minimum threshold for
initial consideration. Although further research to
determine a more accurate score 1s warranted, more
research in this area was infeasible because of time
limitaticons on the study.

As mentioned in the section on service comparisons,
the British are very selective about who is allowed to
fly Harriers and their mishap rate is considerably
lower than the Marine Corps rate.
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Harrier squadron commanders helieve that composite
scores are a valid indicator of pilot performance and
that only new pilots with higher than average
composite scores should be assigned to the AV-8B."!!

On 2 June 19%2, a memorandum from HQMC Aviatiocon to
Manpower and Reserve Affairs (M&RA) requested only aviators
with a composite NSS score of 178 or higher be assigned to AV-

8B pipeline training.

On 7 July 1993, M&RA approved the ASM-31 Memorandum
establishing a minimum composite NSS score of 178 for AV-8B
pipeline selection, while recommending the AV-8B composite score
requirements be reviewed for validity on an annual basis.

On 26 February 2015, a memorandum was sent from the Deputy
Commandant for Aviation to the Commanding General, Training
Command via the Commanding General of Training and Education

Command.

The 2015 memorandum stated “after reviewing the information
and data from the study, I have determined that the minimum
composite score for AV-8B selection will be increased to 185.
This increase accounts for the change to the CNATRA grading
systems under the Multi-Service Pilot Training system (MPTS)
adopted in 2012. Also, this increase maintains the established
exclusion of the bottom 18 percentile aviaters from assignment
to the AV-8B pipeline.” The CDA-RB assumed the study that was
referenced in the 2015 memorandum is The Marine Corps Aviation
Mishap Rate Assessment Study, released in February 1992.

First-Tour Assignment Practices

Today (2020), first-tour F/A-18 pilots are assigned
according to the needs of the USMC, minimum AV-8B pipeline NSS
requirement, and then preference. On average, MMOA has ordered
55% of the first-tour F/A-18 pilots to the east coast
{Beaufort), 35% to the west coast (Miramar), and 10% to Japan
(Iwakuni) over the past few years.

A review of the NSS of first-tour pilots from 2016-2019 in
the F/A-18 reveals the following distribution between the east
coast, west coast, and Japan:

MAG-11 (MCAS Miramar): Average Composite NS5 201.8
MAG-31 (MCAS Beaufort): Average Composite NSS 193.7
MAG-12 (MCAS Iwakuni): Average Composite NSS 169.2

1 4hid, page 11I-3.
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The CO, VMFAT-101 commented: "I concur unless DCA waives CQ
requirement for completion. Begin NATOPS/EP review and INST
procedure review. Additicnal NATOPS + Inst Checks are not
regquired. However successful instrument + EP review sims must be

successfully completed.”

On 21 February 2017, the Deputy Commandant for Aviaticon (DCA)
waived the requirement for all F/A~18 pilots to complete the
Carrier Qualification (CQ) phase at VMFAT-101 (memo next page).,
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DEPARTMENT OF THE NAVY
HEADQUARTERS UNITED STATES MARINE CORPS
3000 MARINE CORPS PENTAGDH
WASHINGTON, DC 20130-3000
O LY LT T
3500
AGM-32
2} Feb 17

From: Deputy Commandant for Aviation
To: Commandinyg Officer, Marine Kighter Attack Training Sguadron 101

Suhj: DEFER CAT T CARRIER QUALIFICATION TO INCREASBE PRODUCTION

1. TIn ordsr ta raduce the USMC F/A-18 CAT T production deficit HQMC
Aviation directs VMFAT-101l to defer all, but 15 CAT I students carrisr
qualification phase during sach FY through E¥19.

2. BDue to low USMC F/A-~18 readiness at VMFAT-101, late CHATRA
production, and USMC accession shortfalls; USMC F/A-18 production is
forecasted to be behind by 32 pilots in FY 18,

3. This deferment will reduce the GAT I syllabus by 22 sorties and
22.9 hours. The currant 1000 level F/A~18 Training and Readinass
syllabus provides 108,1 hours of flight training for GAT I students.
This reductlon in training time and hours will transfer some risk to
the fleet sguadrons due to the experience not gained from carrier
based aviation.

4. Naval hviation Production Analysts (MAPP), USMC Training and
Education Command {ASB), MMOA-2 and HQMC Aviation have collaborated to
determine thar this Is a feasible course of action to temporarily
increase production.

5. This Llncrease In production will provida nacessary pilot inventary
for a 7523 PMOS comnunity that 1s at 48% of the target inventory for
Company grade officars, Production is expacted tn increase by four to
gight CAT 1Is per FY of this deferment.

6. HOMC RVN will continue to monikor USMC F/A-18 CAT I production and
will cease this deferment at the end of FY19 if inventory and
production problems have been solved.

7. VMFAT-101 will coordinate with Training and Education Command
{h8B) identifying by name those aviators that recelved a carrier
gualification deferral. This letter will be placed in both the
aylacioen tralning jacket and RATOPS jacket of each individual
deferred.

B. Point of contact faor this Wt
G

JUA Oy -

J. M, OAVIS
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As a result of this waiver,_completed the

RPRB recommended simulator and emergency procedure (EP) review
only, and was not required to complete the CQ Phase (22 sorties
and 22.9 hours). completed the VMFAT-101 syllabus
on 25 April 2017 and transferred to VMFA(AW)-242 in June 2017.

The Navy does have performance-based restrictions for
assignment to Carrier Air Wing FIVE (CVW-5) located in Iwakuni,
Japan.

COMNAVAIRFORINST 3500.2C is the policy governing detachment
and transfer of Navy first-tour aircrew from Fleet Replacement
Squadrons (FR3) to deployed Navy squadrons. It states ™“special
consideration must be given to the selection of alrcrew
reporting to a forward deployed or imminently deploying
squadron.”

First—-tour aircrew reporting to these commands are defined
as Priority A (PRI A} aircrew. CVW-5 is located in Iwakuni,
Japan, and as part of the Forward Deployed Naval Force (FDNEF),
is considered to be in a continually deployed status due to the
FDNF ready-for-sea requirements. Standards for selecticn,
designation and placement of PRI A first-tour alrcrew are as
follows:

1. A consistently improving trend of performance throughout
the FRS syllabus. No minimum phase or overall grade point
average, or class standing is associated with this
requirement.

2. No consistently below average performance within an FRS
phase during the FRS syllabus, to include repeated signals
of difficulty (SOD} in any one phase. Additionally, no
major or fregquent "headwork" errors; or major breaches of
flight discipline.

3. No psychological stress factors during the selection and
assignment process (e.g., pending divorce, death in the
family, etc.).

4. Strong Field Carrier Landing Practice (FCLP) performance as
demonstrated by consistently above average grades (top 50%
as compared to the last 100 peer graduates). Minimal
oppertunities for additional FCLPs in a deployed or
imminently deploying sgquadron dictate that the RP have a
high learning curve during the FRS5 FCLP evolution. CQ
performance must be very strong with day and night boarding
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rates of at least 75 percent. CQ GPA must be a minimum of
2.65 during day CQ, 2.60 during night CQ, and a cumulative
GPA in the top 50% of peers (as compared to last 100 peer
graduates) . Additionally, an RP must not have received a
signal of difficulty (SOD) during the gualifying CQ Phase
(including simulators).

above 1r the Marine Corps had similar requirements for first-
tour aircrew assigned to forward-based squadrons.

Pipeline and First-Tour Assignment Practices Opinions

1. The CDA-RB opinion is the Marine Corps transfers
unidentified, and therefore unmitigated, risk to the rest of the
TACAIR community. There was no correlation established between
NSS score, inexperienced pilots and Harrier mishap rates
established in The 1992 Marine Corps Aviation Mishap Rate
Assessment Study. There was no data (or analysis) the CDA~RB
could uncover that allowed for the Marine Corps to understand
the effects of establishing a 178 NSS score for AV-8B pipeline
accession would have on the TACAIR community writ large. Whil
not contributory to the 2018 mishap, neither
(Mishap Pilot) nor {(Mishap Flight Lead) were

2. The CDA-RB was unable to find evidence of AV-8B composite
score reguirements being reviewed for validity (as called for in
the 1993 Memo) until the 2015 memorandum. If no reviews were
undertaken from 1993 until 2015, it is the CDA-RB’s opinion that
the Institution failed to monitor the environment for changes
that affect the nature and/or the impact of the risk
mitigation/control measure. The 2015 decision to increase the
cutoff score to 1BS5 missed an opportunity to monitor and assess
the policy’s efficacy. The 2015 memorandum continued the
Institution’s normalized deviancy of accepting previous
policies, thereby transferring unidentified - and unmitigated -
risk to the TACAIR community.

3. It is the opinion of the CPA-RB that the western Pacific is
the most challenging flight environment in peacetime.

Single runway operations and the most percentage of time with
precipitation and most percentage of time with instrument
conditions both in working areas and at home station, coupled
with linguistic challenges, lack of nearby diverts, and cultural
implications associated with divert decisions, make MCAS Iwakuni
the most challenging flight environment,
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By not identifying Iwakuni as the most challenging flight
environment, the Marine Corps has not instituted risk mitigation
measures in its assignment policy of first-tour aviators.
Therefore in practice, current assignment pelicies have pushed
the weakest aviators to Iwakuni in statistically
disproportionate numbers. The CDA Review Board has data that
shows this is not Jjust confined teo the F/A-18, it i1s true across
all forward based squadrons in WESTPAC,

4. VMFAT-101 failed to properly train q
standard required of an F/A-18 pilot. The syllabus
executed after his SOD in the Carrier Qualification

Phase at VMFAT-101 was insufficient and did not meet the
intent/purpose of the recommended syllabus from his RPRB.

final SOD at VMFAT-101 was for headwork
during a Field Carrier Landing Flight (he began dumping fuel
while enroute from MCAS Miramar to NAF El1 Centro - he never
turned the dump switch to off; his binge bug, which was set at
the fuel required to return te MCAS Miramar, activated and
automatically turned off the dump switch).

The RPPRB recommended a syllabus intended to remedy this
headwork deficiency through additional simulator and flight
events. With the waiver of the CQ Phase at VMFAT-101 {(after his
SO0D and before he was able to complete the recommended
syllabus), was not required to complete the CQ
Phase, as recommended by the RPRB, (reducing his FRS syllabus by
at least 22 sorties and 22.9 flight hours).

Pipeline and First-Tour Assignment Practices Recommendations

Manning 1. For HQMC:
1. Review and assess the minimum composite NSS for AV-8B
pipeline selection. Determine if this control measure and

associated risk should continue to be assumed/accepted.

2. Determine if the control is adequate given the
current/future TACAIR transition.

3. Determine if this is still a viable control measure,
4, Determine the process/policy by which the Marine Corps will

monitor the environment for changes that affect the nature
and/or the impact of this risk.
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Manning 2. For HQMC:

1. In light of USMC TACAIR consclidation to F-35, reassess
minimum NSS for strike pipeline assessment and graduation.

2. In light of USMC TACAIR consclidation to F-35, reassess
minimum NSS for FRS completion.

Manning 3. For HQMC:

1. Determine if a minimum performance level baseline should be
established for first-tour aviators assigned to forward-
based squadrons. If a minimum performance baseline is
established, then revise the assignment process and
practices for first-tour aviators to spread risk more
evenly across Beaufort, Miramar and Iwakuni sguadrons.

Second/Third-Tour Assignment Practices Overview

It has been a long and widely-held belief within the TACAIR
community that many (not all) second/third-tour assignments to
our forward based VMFA are sourced first by velunteers who do
not possess the same level of qualifications and designations as
do the second/third-tour aviators being assigned to Beaufort and
Miramar.

VMFA (AW)-242 has an inordinate amount of below average
first tour pilots. Their second-tour aircrew lack the necessary
qualifications and designations to mitigate this fact in light
of the challenging flight environment and training limitations
VMFA (AW} -242 faces.

Second/Third-Tour Assignment Practices

Officer assignments are done in accordance with MCO 1300.8:
Marine Corps Personnel Assignment Policy which states officer
assignments will be made based on the following order of
precedence: needs of the Marine Corps, career progression,
overseas control date, and individual preference.

T&R Manuals detail the amount of qualifications,
designations, and Weapons and Tactics Instructors (WTI) each
squadron should possess. There is no policy or process to assign
aircrew by qualification and designation. Additionally, there is
ne policy to ensure WTIs are evenly/propertionately distributed
across Beaufort, Miramar or Iwakuni based squadrons. It is left
to each MAG/Squadron to individually recruit or organically
“make” their own.
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aviator.

VMFA (AW)-533 for
many interviewed that
when compared to
When he departed
attained various
arrival in Iwakuni,

his first-tour.

VMFA (AW) -533,

5 he headed to

_(Mishap Flight Lead) was a second-tour

It was a widely held opinion by

aviator

his peers in VMFA{AW)-533, his first squadron.
he was a Section Lead;
qualifications and designations upon his
and was viewed as a good instructer.

he quickly

The following tables show a comparison of second-tour

aviators in VMFA(AW)-242,

December 2018,

VMFA (AW}

-225 and VMFA (AW)
as well as what qualifications and/or

-533 on 6

designations they possessed when they came to theilr respective

squadron.

1. Overall,

qualifications for VMFA (AW)

two F/A-18D squadrons depicted.

‘PREVIOUS 50D

_VMFAAW)-242

QUAL }'DESIG ON ARR!VALTD SQN

The CDA-RB would highlight one issue:

there are fewer advanced flight lead
-242 than there are for the other

QUAL/DESIG. ON 05 DEC2018

VIVIFA-314, 292, MATSS,

_|WTL, MC, DL, NS, LATI, FAT

WTI, MC, DL, M5I, I.AT1 - U

VMFA3L2 [N 2 DL, FAI
VMFA-314 ot ral MC, FAI LAT(1), F[A}
VMFA323__ o 8L o |SLFAL
VMFA[AW]-533 R oL L _
VMFALAW)-224 DL oL
VMFA- 122w!tauratVT21(T455} Lo
VMFA{AW]-533 sL MC, FAL LAT[1), F{A}-

_ VMFA(AW]-225 "

IPREVIOUSSON

'QUAL/DESIG. ON ARRIVALTO SQN

"QUAL/DESIG. ON 06 DEC 2018 ;

VMFA{AW)-225

VMFA-212, 247
YMFA-322
VMFA{AW] 242

VMFA-212, 242, 275, 101, 224, 122

DL, MC, FAL PMCF, WTI, N5I, T{A), F{A)
DL MDTI, PMCE '
SL{REFRESHREQ'D) " _
sL [REFRESH REQ'D)
sL

DL, MC, FAI, PMCF, WTI, NSI, T(A), F{A}
DL, MDTI, PMCF '

DL, PMCF, F{A)

NONE

DL

"PREVIGUS 5D

QUAL./DESIG. ON ARRIVALTO SON

" QUAL/DESIG. ON 06 DEC 2018 .

|vMra-312, Mwss, 312
_ |vmFa-sas, Fac

© O lumra-ns rac

VMFA-533, FAC e

VMFA-115, FAC, 115, MAWTS-1

WT!, MC, DL, 5L, LATI, NSI, MDTI, FA|
WTI, MC, DL, 5L, LATI, N5I, MDTI, FAI
MDTI, DL, 5L, FAL F[A]

B =P
st :

5L

|Mc, WTI, LATI, FAC{A}-, NS, _MDTI oL

oL e, Fia), FAE

WTI, MC, DL, LATI, NSI, FAI, F{A), MOTI
WTI, MC, DL, LAT}, NSI, FAL MOTI

MC, FAT, F{AI, DL
DL, F(A)

"1.5 YEARS AT VMFA-lZZ (Ext d 1st tour]

Deslgnations
:5L; Saction Lead
-DL: Division Lead o
EMC Mission r.ommander E

.. Qualifications ©
__'NS: Night Systems ] :
___:ACM Air Combat Manuevenng
LAT: Low Altltude Tadlics

:MDTI Maring Division Tar.‘l:luinstr!.ll:tar o
:FAI: Fighter Attack Instructor, o
'PMCF: Post Maintenance Check F!lght o
{LAT-I: Low Altitude Tacties Instructor
:WTI: Weapons and Tactics Instructor

'NSI: Night Systams Instructor _
‘FLSE: Ftight Leadershi p Standardization Evaluator

TAC({A}-1: Tactical Air Coordinator {Airborne) Instructo.r.
‘FAC{A}-I: Farward Air Contraller {Airborne) Instrudior

_. "_‘\'F{A:l FDrwardAerontmlIer{Alrburne] e _

] _':TI:A} Tactical Aeroordanaturl:Alrbcrne}

. :SSFAC{A) SlngleSeatFumardAerantrolier[mrbn)
_-NATCPS: NATOPS Instructor

.INST-E: Instrument Evaluator : C:

CRMHF: Crew Resource Management FaC|I|tatDr

:SSFAC{A)-I: Single Seat Forward Air Controller Imrbcrne} Instructur
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The Commandant realized the manning shortfalls in the
Pacific and has issued guidance in the form of MARADMIN 018/20
which states:

“"Commanding Generals, Commanding Officers, Senior
Enlisted Leaders, and mentors of every rank should
actively mentor and identify our highest quality NCOs,
SNCOs, and officers for duty in the Pacific. I need
you to incorporate this intent into your outreach
efforts at every opportunity. Marines should first
consider the opportunities to serve overseas when
assignment windows dictate.”

Second/Third-Tour Assignment Practices Opinions

1. Overseas aviation assignments are not desired or coveted by
mest; top choices for aircrew prospective duty stations are west
coast, east coast, and then Japan. This is due to:

1. Lack of local ranges to fly the Training and Readiness
(T&R) sorties required to generate qualifications,
designations or Pctential Weapons and Tactics Instructor
(PWTIs) workups.

2. Lack of reliable readiness training evolutions
throughout WESTPAC due to strategic lift
unpredictability,

3. Inability to attain major designation and qualification
evaluations overseas (MDTC, FAI workups, etc).

4. While not contributing tco this mishap, germane to this
discussion is that VMFA(AW)-242 rarely sources
maintainers or aircraft to MAWTS or TOPGUN, which
detracts from both WII production and east/west coast
VMFAs’ readiness generation.

2. Incredibly talented and skilled aviators have been
stationed with VMFA(AW)-242. However, due to first-tour and
second/third-tour manning practices, VMFA(AW)-242 1is
challenged to consistently generate qualifications and
designations necessary to meet readiness generation
requirements. Additionally, when the full impacts of the
assignment practices are in effect, it is difficult for
VMFA (AW) -242 to know what “good” locks like. All those

interviewed post mishap testified to the good instructor and
flight leadership abilities of However, in
relationship to the FMF, and on the

night of & December 2018, made decisions that were causal of
the mishap.
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3. In very candid interviews with VMFA-121 leadership
(Iwakuni forward-based F-35B squadron), all believe VMFA-1Z1
will scon be in the same position as VMFA({AW}-242 with
regards to aircrew quality and readiness generatiocon.

4. MARADMIN 018/20, when viewed in light of the 2018 Manning
Contributing Factors detailed above, provides an opportunity
to implement impactful and lasting manning policies that
provide better controls (mitigate risk) while meeting the
Commandant’s intent which emphasizes a renewed focus and
priority towards III MEF's ability to provide ready, stand-in
forces in support of INDO-PACOM and the Pacific Fleet
{PACFLT) .

Second/Third-Tour Assignment Practices Recommendations

Manning 4. For HQMC: Review and determine if designations and
qualifications required by the T&R Manuals should be figured
into aircrew assignment policies and practices for forward-based

sguadrons.
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Institutional Training and Operations Contributing Factors

The CDA-RB will propose 19 Recommendations from within the
Training and Operations section. These 17 Contributing Factors
are binned into four sections: (1) F/A-18 Training and
Readiness Manuals; (2) Air-to-Air Refueling (AAR) Operations;
(3) Ejection and Search and Rescue (SAR); (4) AN/AVS-11.

Training and Readiness (T&R) Manuals

Governing documents for readiness generation and flight
progression include the Navy Marine Corps Publication (NAVMC)
3500.50C dated 5 April 2016 (F/A-18 T&R Manual) NATO STANDARD
ATP-3.3.4.2 (ATP-56), and the UNITED STATES ATP 3.3.4.2
Standards Related Document (US SRD). It took the CDA-RB,
comprised of multiple former Weapons School Instructor Pilots
and former/current squadron Training Officers, an inordinate
amount of time to determine if Profane 11/12 was qualified
and/or proficient to fly a night aerial refueling sortie the
evening of 6 December 2018. USMC Aviation governing documents
are complex and have become incongruous. While<jijiEEEEEEEEEEE
(Mishap Pilot) was not proficient in AAR-2202, he had met all
administrative prerequisites, and [l (Mishap Flight
Lead) possessed all the qualifications and designations to
execute AAR-2202 on 6 December 2018.

Determining Qualified and Proficient

The 2018 Mishap CI, and subsequent narratives have focused,

incorrectly, on [l surposed lack of air-to-air

refueling qualification and proficiency. Admittedly, codes were
improperly entered into [ ccord, but that had
no bearing on the mishap. The CDA-RB will illustrate [N
B -rogression in Air-to-Air Refueling leading up to the
night of the mishap, the confusion in determining proficiency
and currency, and show how it was only through coincidence and
not proper scheduling that [ 1<t 211 the
prerequisites to fly AAR-2202. The CDA-RB will then present five
recommendations to adjust the F/A-18 T&R Manual for the
Institution’s consideration.
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The specific requirements to execute an F/A-18 night aerial
refueling sortie are ccntained in NAVMC 3500.50C F/A-18 T&R
Manual 5 April 2016.12

1. Currency to fly at night (a flight within fourteen days}:

2. Have previously executed and maintained proficiency in a
daytime aerial refueling event (T&R code AAR-2201});

3. If an aircrew does not have a Night Systems Qualification
(NSQ), he or she must fly the event with a gqualified
Night Systems Instructor (NSI}, or Night Systems Low
Altitude Tactics Instructor {(NSLATI}, or formerly
designated Night Systems Instructor (High) [NSI{H}].

flew on 27 November 2018, meeting the
first requirement. logged T&R code 2201 on 6,

19, 20, and 28 June; 24 July; 20 November 2018. Because three of
these events were transoceanic movements, had
definitively met prerequisites for proficiency in AAR-2201.
achieved his NSQ on 14 July 2017. Therefore, on

was gualified to instruct -

Aircrew must achieve certain performance standards in order
to gain proficiency in a T&R event. If those standards are not
met, they will not gain proficiency in the event. And, the
first time aircrew attempt a T&R event, they are, by definition,
not proficient.

Although _ had met the prerequisites to

execute AAR-2202, he was not proficient in AAR-2202. On the only
previous flight in which he had executed night aerial refueling,
7 July 2017, he did not execute the six contacts required by the
T&R to achieve proficiency.

in the AAR-2202.

The 2018 Mishap CI contains multiple misleading statements

with regard to BISHOISISEE -xccution of AAR-2202 that

require explanation. The misleading statements and clarification
are below:

In the 2018 Mishap CI, Finding of Fact 166 states -
was not gualified to conduct NS AAR-2202 on 7 July 2017
because he was not NSQ at the time. However, because his

2The NAVMC 3500.50C dated 5 April 2016 was current at the time
of the 6 December 2018 mishap. There was a subsegquent revision
(28 September 2018), but all of the issues 1ldentified persist in
the updated manual.
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instructor was an NSI on 7 July 2017, _met this

requirement to execute an AAR-2202 sortie.

conducted a single contact during his daytime ZAR-2201 on 21
June 2017; the T&R states that six contacts are required for
completion.

Based on _not conducting six contacts for
his AAR-2201, he did not meet the minimum requirements to log an
AAR-2201 on 21 June 2017. As such, ﬁdid not meet
the T&R prerequisites requirement to conduct the AAR-2202 on 7
July 2017.

_erroneously logged both the AAR-2201 and

AAR-2202 in MSHARP; AAR-2201 and AAR-2202 codes should not have
been logged.

In the 2018 Mishap CI, Findings of Fact 167 & 182 state
as neither qualified nor proficient in the
Night Systems (NS) T&R code AAR-2202, a basic night aerial
refueling sortie. In order to prove that was
qualified to execute the AAR-2202 on 6 December 2018 a brief
familiarity with the NAVMC 3500.50C F/A-18 T&R Manual is
required.

Amongst fleet aviators and instructor pilets confusion
exlsts concerning the delegated level of authority to waive
flight requirements for proficiency. This confusion is
warranted, due to inconsistent and confusing language throughout
different versions and even different chapters within the same
version of the T&R Manual.

According to the F/A-18 T&R Manual excerpted below, if
aircrew cannot meet performance standards for a training code,
“the training code shall not be logged..” The F/A-18 T&R Manual
also dictates the requirements for each sortie. If unable to
complete the sortie requirements in one sortie, squadrons may
complete the requirements in multiple sorties within “normal
currency windows defined by unit [standard operating procedures]
(SOP) .”
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NAVMC 3500.50C F/A-18 T&R Manual 5 April 2016

| 2.5.13 Performance Stardards. Perfonmance standards are listed for each T&R event description. These are training

NAVMC 3500.50C F/A-18 T&R Manual dated 5 April 2016, page
2-13 defines the requirements for AAR-2202 for aircrew to become
proficient in night aerial refueling. The requirement calls for
the individual to "perform all AAR procedures to include: tanker
rendezvous, observation position, astern position, refueling
procedures, and tanker departure. Six contacts required for
completion. If proficient, one contact required for
completion....the prerequisite is having flown AAR-Z2Z01."

_id not execute six contacts on the 7 July

2017. According to the NAVMC 3500.50C the instructor in this
event did not have the authority to wailve or defer this
requirement. On 6 December 2018 _eeded Six
contacts in order to achieve proficiency in the AAR-2202 code.
as not proficient in AAR-2202. However, -

had completed his NSQ syllabus and the AAR-2202 event

itself has no specific instructor requirements. Therefore,
as cqualified to lead _in this

event, and had met the preredquisites to fly the
event according to the T&R Manual.

The US SRD is utilized by multiple platforms across multi-
national services, Understandably, it has specific requirements
to keep alr-to-air refueling platforms and receivers safe.
Unfortunately some of the requirements in the ATP-56 differ from
the T&R and cause additional confusion amongst fleet aviators.

According to the F/RA-18 T&R Manual, aircrew must execute
one contact within 365 days in order to maintain proficiency in
F/A-18 aerial refueling. This requirement exists for day and
night aerial refueling {AARR-2201 and AARR-2202 T&R ccdes
respectively). This does not align with the tanking governing
directive, the US SRD.

The U3 SRD requires that pilots execute twe day contacts
and two night contacts per year in order to maintain currency.
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This doubles the requirement from the F/A~18 T&R. The following
is an excerpt from the US SRD:

ATP-3.3.4.2. (D)US SRD Appendix 3A

344 Qualification nnd Cerrency for receiver pilofs .

3A4.1. Flxed Wing (Tactical) The following mininum injtial qualification criteria
shall be met by all fixed-wing pilots:

AA4.1.1. Day. A totah of six phugs with a minizmme of Two initial spproaches to the
Dasket. An infriat approach is defined as commencine from the echelon position on
tle tanker and making a suecessfile © fwithe Al fom the basker.

JA41.2. Night. Same requirernents as day. Day initial qualifications o to be
completed before nigir qualifications ave attempled.

JAd13. After fultial qualification. a pilot will b considered cument for
n el if e has completed a minimum of 2 day
1 : it cmrency is not reguired for day-ouly
operations  Appucaste airoraft fight aunuap oy contain addiional cumency
TequirerEs.

The F/A-18 T&R also has particular T&R codes for tracking
strategic tanker requirements as seen in the excerpt below. The
ROD-6109 T&R code establishes completion of two contacts day or
night with any strategic tanker. The RQD-6109 T&R code
establishes proficiency in the AAR-2201 T&R code, or the BAR-
2202 T&R code 1if executed at night.

The RQD-6111 T&R code establishes completion of two
contacts, day or night with a KC-135. Completing a RQD-6111 T&R
code will re-establish proficiency in both an AAR-2201 and RQD-
6109 T&R code. The RQD-6111 code will also re-establish
proficiency in an AAR-2202 T&R code if executed at night. Pre-
requisites for either code are proficiency in the AAR-2201
daytime aerial refueling T&R code.

NAVMC 3500.50C F/A-18 T&R Manual 5 April 2016

ROT-6109 0.9 545 B.R.AM (NS A 1+ FA-1BACTY

Goal. Track proficiency in day or night siraregic aerial refueling.
Requirement. Two day censacts or two meht contacts required for completion.
Extemnal Syllabus Suppord. KC-1G tanker or simikar.

Prerequisite. 2201

P -
ROD-6111 0.0 S45 B.R.M (NS} A 1+ FA-18A/C/D

Goal. Track proficiency in day or night strategic aeria) refueling on a KC-135,
Requitetnenit, Two day coutacts or two night contacts required for completion.

Extemal Syllalnigs Suppod. KO-135,
Prerg  gjrg, 2201
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US SRD establishes requirements for USMC assets refueling

off of USAF tankers.

In order to tank off a USAF tanker, naval

aviators must be NATOPS, instrument, and AAR qualified.

For transoceanic movements the requirements are more
stringent and vary depending on what type of refueling asset is
being used for the transoceanic mission and whether the mission

is day or night:

KC-130:

KC-130 Night:

KC-135:

KC-135 Night:

KC-10:

KC-10 Night:

Pilots must refuel at least once off a KC-
130, KC-135, or KC-10 within 90 days.

Pilots must refuel at least once off a KC-
130, KC-135, or KC-10 within 90 days at
night.

Pilots must refuel at least once off a KC-
135 within the last 90 days.

Pilots must refuel at least once off a KC-
135 within the last 90 days at night.

Pilots must refuel at least once off a KC-
130, KC-135, or KC-10 within 90 days and
must have refueled coff a KC-10 within 12
months.

Pilots must refuel at least once off a KC-
130, KC-135, or KC-10 within 90 days at
night and must have refueled off a KC-10
within 12 months day or night.

The requirements for AAR per the US SRD and the
requirements posed by NAVMC 3500.50C F/A-18 T&R Manual 5 April
2016 do not align and contribute tc confusion amongst fleet

aviators.
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CDA-RB T&R Manuals Opinions

Three ambiguities in the F/A-18 T&R Manual are relevant to the
2018 Mishap:

1. Performance standards and sortie requirements are
insufficiently differentiated.

2. The language in the T&R Manual regarding requirements to
fly with an NSI is confounding.

3. There is conflicting guidance between the T&R Manual and
the ATP-3.3.4.2. US SRD.

The first ambiguity is difficult to resoclve. The T&R manual
appears to tie performance standards, rather than sortie
requirements, to the logging of T&R codes. The fleet must
understand that sortie requirements are required in order to
complete a T&R code.

Additicnally, evaluators need to assess the performance
against the performance standards in the T&R manual. If the
aircrew meets the performance standards and completes the sortie
requirements, then the code can be logged. The T&R code should
not be logged if either of these criteria are not fulfilled as
spelled out in the excerpt below.

NAVMC 3500.50C F/A-18 T&R Manual 5 April 2016

2.5.9 Proficiency Accoupiabitity. In order to ‘ode, aircrew nwst satisfctorily complete event raquirements
per assipned Per mance Standards. Logping : codes an a single sorfie shall be avoided except for the

i >wing mission areas:

2510 FAC(A) CAS AR SCAR. AT -~ Required ordnance for these events may be changed based on NCEA availability,
range restrictions, or other operational constrainis  When scheduling sorties, fraining officers are allowed to schedule
additional traming codes based on anticipaied ordnance delivery profiles if lhe Performance Standards nre met for the
ordoance h ered For example, mircrew are scheduled for CAS-3103 (Day GP CAS) with the required ordnence (4 Mk.
82/83, 250 20mm). The training officer may schedul  ditional training codes of AS-2303 (Djve deliveries) and AS-2304
(Pops and strafe) in anticipation of conducting attacks tat will test those skill sets. Even thouph all requiresents for sortie
completion may not be met for those two codes, the aircrew may log the additional codes, as lonp as the Performance
Standards are met fe.g., valid delivery, wilhin ree =d CEP, efc). Exce  wsshouldbemadef ortiesd g which
multiple u e fraining eve  cen be complelely accomplished. Fore:  jle, it is appropriate  og three senan i
codes if ¢ :the cand  or a sortie the flight co.  etes all of the specinc event requirements for a syll went. It
multiple syilabus events are to be accomplished dunng a single flight evohstion, :  spriste planning, brieting, and
debriefinp tune must be allotted to ensure that requisite fratning objectives can be met. Multiple codes shalt also be lopged
for 5000 and 6000 phase tracking evenis.
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The second ambiguity arises because of wording in section
2.7.4 of the F/A-18 T&R Manual. The second sentence of the first

paragraph reads:

“Until aircrew are complete with the entire NS
Qualification syllabus each NS event shall be flown
with a pilot or W30 helding cone of the following
instructor certificatiocns: NSI, NSLATI or a previously
designated NSI{H).”

This implies that a pilot can execute night systems events
without being NSQ, sc long as the pilot is flying with an NSI.

Correspondence with the MAWTS-1 F/A-18 Division confirmed
that this 1s the correct interpretation. However, the 2018
Mishap CI, referencing the fourth sentence of the same
paragraph, understandably came to a different conclusion. The
fourth sentence of the same paragraph in the F/A-18 T&R Manual
reads:

“No other T&R events regquiring NVD usage may be
executed by aircrew until they have completed all
events in the NS stage.”

It is important to note, the CDA-RB has conclusively
determined neither ambiguity contributed to either the 2016 or
2018 VMFA (AW) -242 mishap.

The third ambiguity deals with conflicting guidance in the
F/A-18 T&R Manual and the ATP-3.3.4.2 US SRD. The F/A-18 T&R is
less restrictive than the SRD with respect to aerial refueling
currency/proficiency intervals. This discrepancy between the
F/A-18 T&R and the SRD could reasonably cause confusion. F/A-18
aircrew know and use the T&R manual on a daily basis, but do not
interact or use the SRD on a daily basis. If an aircrew used
only the F/A-18 T&R Manual, they could mistakenly believe they
were current for aerial refueling when they had net met the
currency requirements per the S3SRD.

Institutional T&R Manual Recommendations

The CDA Board believes the F/A-18 T&R Manual should empower
squadron-level decision makers tc assess a unit’s proficiency in
particular skills and missicns. The CDA-RB makes the following
Training and Operations Reccmmendations:
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Training

and Operations 1. The F/A-18 T&R Manual explicitly

state where and when performance standards and requirements can
be waived or modified. The F/A-18 T&R Manual should not permit
squadrons to subjectively assess completion or proficiency where
a particular requirement is essential to a skill or mission.
Where a requirement merely enhances training, but is not
essential to the development and proficiency of a skill or

mission,

authority should be delegated to the lowest level with

the capabkility and knowledge to make a determination.

Training
of night
T&R code
evaluate

Training

and Operations 2. Due to the complex and unique nature
aerial refueling, the initial evaluation of an AAR-2202
shall require an NSI to brief and instruct the event,
the performance, and debrief the event appropriately.

and Operations 3. The F/A-18 T&R Manual should

exXplicitly state the non-waiverable, non-deferrable requirements
to attain proficiency in a mission. The F/A-18 T&R Manual should
also clearly state who - exactly - has the authority waive or
defer particular requirements.

Training
2202 T&R
SRD. The
contacts
required

Training

Corps aircraft refueling from a USAF KC-135
(BDA) ]

adapter

and Cperations 4. Proficiency in the AAR-2201 and AAR-
codes should reflect the currency requirements in the
initial requirement for proficiency should be six

and the maintenance requirements should be two contacts
within 365 days.

and Operations 5. The US SRD identifies Navy and Marine
[with a boom drogue
as a fundamentally different skill. The USMC

TACAIR community has become increasingly reliant on USAF
refueling assets, particularly the KC~135 in order to execute
real-life missions and combat operations. The F/A-18 T&R Manual
should reflect this reality. T&R codes for day and night
refueling from a KC-135 eguipped with a boom drogue adapter
should be incorporated intc the basic skills 2000-level T&R

syllabus
separate

event should reflect the currency intervals in the SRD

contacts
required

for F/A-18 pilots. The skills should be divided into
day and night events. The proficiency intervals for the
{six
required for proficiency, two contacts per year

to maintain proficiency).

FOR OFFICIAL USE ONLY Page | 43



CONSOLIDATED DISPOSITION AUTHORITY REPORT ON
1ST MAW AVIATION MISHAPS OF 28 APRIL 2016 AND & DECEMBER 2018

Air-to-Air Refueling (AAR) Operations

Tanking was not contributory or causal of the 2018 mishap.
The key to understanding the contributing and causal factors
that led to the 2018 mishap centers on understanding the
directives that govern AAR, and how, exactly, the aircrew
conducted operations around the tanker on 6 December 2018.

AAR is governed by the NATO STANDARD ATP-3.3.4.2 (ATP-56),
and the UNITED STATES ATP 3.3.4.2 (D) Standards Related Document
(US SRD). Together, these documents establish the procedures for
all US and Allied aircraft engaging in AAR. The CDA-RB has
identified ambiguities in these documents that led to three of
the four causal factors in this mishap.

This section will show how positicon keeping by Profane 11,
coupled with Profane 11’s decision to conduct a non-standard
departure from the tanker, placed a burden upon Profane 12 that
he had difficulty handling. This difficulty was exacerbated by
the different lighting confiqurations between the F/A-18s and
KC-130, causing Profane 12 to lose sight of, and collide with
Sumc 41.

Position Keeping Around the Tanker

Section 2.16 of the ATP-56 defines the responsibilities of
a receiver as:

1. Keep the leader in visual or electronic contact at all
times.

2. Maintain briefed position at all times.
3. Anticipate corrections/changes and plan accordingly.

4. Monitor all aspects of formation operations and advise
the receiver formation leader if an unsafe condition
is identified.

All three aircraft involved in the mishap on 6 December
2018 executed procedures that did not adhere to these
requirements.

The ATP-5¢6 defines echelon right for tankers with cbhservers
as the “position for fixed wing aircraft is level or slightly
above the tanker, aft of the tanker wingline and one receiver
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wingspan outboard of the tanker wingtip.” The following
depiction is from the ATP-56.

ATP-56 page 37 - echelon position with observers

The ATP-56 defines echelon left and right for tankers
without observers as “well forward,” so as to be visible to the
tanker pilots as indicated in the below diagram.

ATP-56, page 36 - echelon position without chservers
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The VMFA(AW)-242 Squadron SOP does not align with the ATP-
56 with regards to position keeping in echelon right. Paragraph
2009.2 of the VMFA{AW)-242 Squadron SOP dated 1 May 2018 states:

“During refueling operations, aircraft in the Echelon
Left and Echelon Right positions will be acute of the
receiver and stepped up cn the tanker.”

The 2018 SOP re-write was completed as part of the sgquadroen
CC’ s response to the 2016 mishap, and was instituted in order to
address recelver movements around the tanker. The squadron S0P
contradicts the ATP-56 with regard to the echelon right and left
position off of tankers with observers by requiring receiving
aircraft to be acute of the receiver vice aft of the tanker’s
wing-line, and by requiring aircraft to be stepped up in echelon
left vice stepped down. By all accounts (ailrcrew interviews and
aircraft data), Profane 11 was stepped up (as much as 150 feet)
on Sumc 41, and acute of Sumo 41's wing line. was
flying a right echelon position not in compliance with the ATP-
56, he was flying a position dictated by the sgquadron SOP.

This is important because Profane 1l1‘s position on
Sumo 41 is a Causal Factor in the 2018 Mishap, and will be
discussed in depth on page 1ll (Cause Map Narrative).

Formations and Departures Findings

Section 2.10 of the ATP-56 prescribes the following for
fighter and heavy aircraft leaving the tanker:

“Once refueling is complete, receivers will be cleared to
the Echelon Right position. If there are two or more
receivers, they should reform using Echelon Right
formation, moving sequentially outkoard of the tanker with
the first receiver remaining closest to the tanker’s wing.
From this positicn, they leave the tanker either level with
the tanker or climbing.”

Section 2.15 of the ATP puts responsibility for the
“control and safe navigation of AAR formaticons” on the commander
of the tanker. Sumo 41 owned these responsibilities,

Both the ATP-56 and US SRD describe standard procedures to
be used during AAR. Neither document explicitly prohibits any
type of tanker departure or flow around a tanker.

While not specifically prohibited, Profane 12's maneuver
from left astern back to left echelon after completing AAR is
neither a standardized nor accepted procedure. Similarly,
departing the tanker with a receiver on both sides as Profane
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flight intended to do, is not a standardized or accepted
departure in the ATP-56 or US SRD.

This is important because position keeping and tanker
departure is a Causal Factor in the 2018 Mishap, and will be
discussed in depth on page 111 (Cause Map Narrative).

Lighting Configuration Findings

The KC~130J is equipped with two lighting
capabilities: “overt” and “covert.” The “overt” light setting
illuminates the following: top and bottom anti-collision lights,
wing leading edge lights, navigation lights, formation lights,
refueling pod and hose illumination lights, and refueling pod
status lights. The “covert” light setting disables the lower
anti-collision light and leading edge lights. The covert
lighting intensity is adjustable via rheostat that controls
wingtip and fuselage navigation lights, formation lights, tail
lights, and the upper anti-ccllision light.

When covert lighting is selected it is possible to have the
lighting intensity too low for visibility while wearing NVGs.
The aircraft’s own lighting settings are difficult to assess by
the tanker crew alone — it’s incumbent upon wingmen or receivers
to request lighting changes if the lighting settings are either
too dim or too bright for visual position keeping.

The F/A-18D is equipped with only “overt” lighting
capability. It has no “covert” lighting selection. The only
choice in light configuration is “overt” or “midnight” (no
lights wvisible).

The MAWTS-1 NVD manual specifically addresses the risks
associated with non-similar lighting configurations and visual
illusions associated with fixed-wing AAR on NVGs.

The brief for a flight with fixed-wing AAR on NVGs shall
include “environmental assessment, visual illusions, lighting
package, lack of depth perception, and closure rates” as safety
items. The flight brief for the 6 December 2018 mishap flight
did not cover any of these considerations.

At the time of the mishap, Sumo 41 had no external lights
on (covert lighting); Profane 11 and 12 had full external lights
on (overt lighting).

The lighting configuration of both Sumc 41 and Profane 11
is a Causal Factor in the 2018 Mishap, and will be discussed in
depth on page 111 (Cause Map Narrative).
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Air-to-Air Refueling Operations Opinions

1. Three of four Causal Factors in the 2018 mishap can be linked
to tanker operations:

(1) The decision to place Profane 12 on the left side of
Sumo 41, forcing Profane 12 to position keep/fly formation
off two platforms.

(2) Profane 1l1's overt lighting configuration while being
positioned acute and stepped up on Sumo 41’s right side
created the conditions for Profane 12 to climb while
focusing on an overt lighted Profane 11.

{3) Profane 12 lost sight of Sumo 41 because he became
singularly focused on Profane 1l because Profane 12’s Night
Vision Goggles (NVGs) “degained” (washed out) while flying
off of an overt lighted Profane 11, and making it harder to
see a covert Sumo 41.

2. The F/&-18 T&R Manual, ATP-56, US SRD, F/A-18 TACSOP and
Squadron SQOPs are not aligned.

Air-to-Air Refueling Directives and Procedures Recommendations

Training and Operations 6. Add a note to the US SRD that US
drogue-equipped refueling aircraft (with the exception of the
F/a-18 E/F tanker) fly with aft observers / scanners, and that
appropriate echelon positicns aft of the aircraft wing-line are
appropriate for tanker / receiver safety. Remove the “level or
slightly above the tanker” restriction, and leave it to the
flight lead to fly the best position to allow for the execution
of his/her flight leadership responsibilities.

Training and Operations 7. Add a table to the ATP-3.3.4.2
listing observer equipped refuelers, {this table does not negate
the face-to-face brief or other means of tanker/receiver
briefing} .

Training and Operations 8. Add a note in chapters 2, 3, and 4,
of the ATP-3.3.4.2 to cover receiver departure. Prior to tankers
clearing receivers to depart, receivers will be reformed and
stabilized in the appropriate standardized or approved position.

Training and Operations 9. A panel of users from all USMC tanker
receiver platforms convene to determine CONUS and OCONUS
standardized lighting configurations.
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Training and Operations 10. The AAR lighting section of the US
SRD on page 7-7 should include a lighting table to depict what
lights are expected to be on and can be turned off/dimmed.

Training and Operations 11. Add a note in chapter 3B of the US
SRD stating: “Several different external lighting
configurations for aided and unaided refueling operations
exists. No single configuration is a standard solution to all
tanking evolutions. If possible, prior coordination of
appropriate tanker external lighting configuration with tanker
crews iIs advised. If prior coordination iIs not possible,
receilver aircrew are advised to rendezvous with the tanker
cautiously and request any objectionable lights be turned off by
the KC-130 crew if airspace allows.”

Training and Operations 12. For HQMC, align the F/A-18 T&R
Manual with the ATP-56 and US SRD, then ensure the F/A-18 TACSOP
and Squadron SOPs are in alignment with the new T&R Manual.

Training and Operations 13. Include a paragraph in the US SRD
that prohibits non-essential communication or actions during

air-to-air refueling including within the tanker or receiver,
and between the tanker and receiver.

Training and Operations 14. Squadron SOPs be reviewed to ensure
alignment with all applicable governing directives.
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Ejection and Search and Rescue (SAR)

Profane 12 Ejection

After colliding with Sumc 41, _initiated an

immediate unannounced ejection from Profane 12.

The water temperature in the ITRA-South on 6 December 2018
was between 65 and 72 degrees Fahrenheit. Data from [NSHIIINEG
Garmin smartwatch indicated a water temperature of 68
degrees Fahrenheit. Aircrew flying in the ITRA-South the evening
of the mishap were not required by OPNAV 3710.7 to wear anti-
exposure suits; no one in the Profane flight or Sumo flight was
wearing anti-exposure suits.

_sustained multiple injuries in the

collision/ejection. Specifically, his autopsy report noted
bilateral subarachnoid hemorrhages and laxity of the atlanto-
occipital joint. Subarachnocid hemorrhage has a high rate of
fatality when treated early and aggressively by full capability
medical centers. Any delay from onset of the hemorrhage further
increases the prcbability of death.

Atlanto-occipital joint laxity (dislocation) has
historically been considered a fatal injury. Recent advances in
early detection and surgical treatment have improved prognosis,
but only in individuals where immediate recognition, immediate
stabilization of the neck, and urgent surgery are avallable.
Survivability of these two injuries in combination is very low.

The CDA-RB did not have access to the Garmin smartwatch raw
data, and was only able to make inferences from the data
provided to the 2018 Mishap CI. | wore a Garmin
smartwatch on the night of the mishap, which is issued to F/A-18
aircrew in order to provide an indication of cockpit pressure
changes. Normal operation requires the aircrew to initiate
recording at the beginning of a flight. The device will then
provide a warning to aircrew if cockpit pressurization exceeds
certain limits. The Garmin Fenix 3 smartwatch has no function as
a SAR device. It i1s possible to inadvertently begin recording
data on the smartwatch if contact i1s made with the watch.

Data recording began at 0218, 6 December 2018. The heart rate
only recorded sporadic and 1inconsistent indications after an
elapsed time of nine hours and eleven minutes {1129 JS5T). The CDA-
RB could not determine if the smartwatch was intenticnally
activated, or i1f it was inadvertently activated.
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During the course of the SAR effort and subsequent to the
rescue of the Profane 12 crew, questions arose about the
reliability of issued Combat Survivor Evader Locater (CSEL)
radicos and URT-140s beacons.

VMFA (AR} ~-242 procured off-the-shelf personal location
beacons (PLBs) in their survival vests in late 2017. The PLBs
require manual activation by aircrew in order to function; they
do not automatically activate upon ejection or contact with sea
water. Because of these limitations, the PLBs are viewed as
additive to the CSEL radio and URT-140,.

During a maintenance inspection in October 2018 the Marine
Aviation Logistics Squadron (MALS) identified the PLBs as
unauthorized gear. VMFA(AW)-242 removed the PLBs from aircrew
survival gear. The required paperwork to request authorization
for the PLBs was not completed prior to & December 2018.

CDA-RB Opinions on the Profane 12 Ejection

1. _injury pattern suggests that he suffered

blunt force trauma to the head, likely during the unannounced
ejection. The CDA-RB Flight Surgeon, in consultation with Naval
Berospace Medical Institute determined the injury pattern is
such that it is unlikely that |GGG
consciousness or volitional movement for any extended period of
time following the ejection.

Search and Rescue Background

In November 2000, in a letter to the Commandant of the
Marine Corps (DCMC Aviation), the 1ST MAW CG supported "the
removal of the MCAS Iwakuni USMC Search and Rescue (SAR)
capability and the formal integration of MCAS Iwakuni SAR
requirements into the Japanese National SAR Plan. Japanese SAR
assets were sufficient to address SAR concerns for MCAS-
Iwakuni...Japanese SAR assets provide adeguate SAR coverage for
MAG-1Z and transient U.S. aircraft. Per ICAQ Annex 12, Japan is
responsible for overall SAR coverage throughout Japan...that
provide Z24-hour coverage (varying between 15 min to 2-hour
standby)} to all MAG-12 local operating areas.” The following
page 1s a copy of the original letter to CMC in 2000.
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1st MAW Letter on Iwakuni SAR Capability

UNLTED TTAYES MARINE COHFE
15T MARINE RIRCKAIT WiNG
UWLT 27101
FEO AF 96603~710L

3130
17 Hov L0

Frum: Copmanding Separal, lats Marine Afrerart Ring

Tac cemmandant of the Marine Corps {DOMC, Aviation}

Yias: (1} Commanding Genaral, 15T Marine Cxpeditiopary Forow
(2} Commanding Gengral, Harine Fogoes Pacific

Subl: PRENAVAL CF MChS INREUMI USNC SEARCH AND RESCUE CRFARILITY
Hel: La) ICAD, mmnex 12

1. it o supports Eha remoysl of the HCAS Iwskurd USMC Search
and Aeacus [(FARY capabilicy and the formal integzation of MCAD
Iwakuni SAR requiresmnts ineo the Jepangss Wxtlooal SAR Plan.

The deactivatlon of the MCRI Iwakund USMC SAR hes the
concurrence of Harine Corps Bases Japan. Poth lut MAW and Harinm
Capps Bases Japan cecommend HCAS Iwakuni pot as the laad agent in
divelaping the BOALH for the deastivetion.

-

Z. Japanese JAR 33zets provide adequate SAR coverage for

MAG+12 ard tranaient U.6. alrcraft. Per the referspce, Japan iz
reaponsible for cvarall SAR coverage throwghoutr Japan. Theoe are
1X7 Japanesw SRR vehlcles (8§ shipa/boats and 3§ SAR alroraft)
within 100 milus &f MCAS Iwakuni that provide 24-hour coverage
[varying betwean 15 @miln to 2-Nour atandby) to all MAG~12 local
cperating aregs. Japandse weather lauwnch minievmas are simildsc to
existing winimume (500" /Llnm wiwibility for halicoptarsl.

(LR T g0 5 1Y TAIEY TR0 3 EKE (TG

3. The removal of the USHC 3AR cepabllity at HCAS Iwakunl will
allow the return of appEdkimately 55 Marines te the opdrating
forges. PFeguast the rosulting modificatien to the MCAS Iwahunl
TANpOWSI FEructure not cesylt in acdifional lst MAM FAP hillets to
FA1) HCAS InAkpk$ Billets previously fillsd by SRR parsennel.

be dlbsctad to
A detsziled brief pf IMDIementabion, =odAts

mmbu tror [N ©1c: ¥TRS Inakunl SAK,
% £. CARTWR{GHT
t

Copy te?
CG, MCBJY
R, MCAT IRANONL
ACFs 5-3, let MANW
Enelosae b

MCAS Beaufort and MCAS Miramar rely upon United States
Coast Guard (USCG) cr United States Navy (USN) assets to provide
SAR capabilities, as the last remaining USMC organic SAR
organization ceased operaticns at Yuma in late 2012. For
reference, SAR respcense time for Beaufort and Miramar is 30
minutes from neotification to launch, and CONUS SAR response has
less distance to travel to the respective working areas. From
Tybee Island, SC Coast Guard Station to W-140C is 120 miles.
From San Diego, CA to the farthest point of W-291 is ~150 miles.
From Japanese Air Self Defense Force (JASDE) Hamamatsu Air
Rescue Specialized Squadren to the ITRA-Scuth is ~200 miles.
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2018 Mishap SAR Recovery Overview

With no prior coordination that MAG-12 assets would be
flying in the early morning hours of 6 December 2018, the
Japanese Ministry of Defense (MoD) launched the first SAR
aircraft, a UH-60 from Hamamatsu Air Rescue 2 hours and 10
minutes after Profane 11 (Mishap Flight Lead) contacted Fukuoka
Control to report an emergency.

3 hours and 56 minutes after Profane 11 (Mishap Flight
Lead) contacted Fukuoka Control to report an emergency,

- (Profane 12 Weapons Sensor Officer (WSO)) was rescued from
the water.

8 hours and 59 minutes after Profane 11 (Mishap Flight
contacted Fukuoka Control to report an emergency, _

12 Pilot} was spotted by a Japanese destroyer.
was rescued from the water 10 hours and 35
minutes after Profane 11 (Mishap Flight Lead) contacted Fukuoka
Control to report an emergency.

2018 Mishap Ahhreviated SAR Timeline

0147 Japan Standard Time (JST}: Profane 11 contacted Fukuoka
Control to repert an emergency.

0152 (JST): The VMFA(AW)-242 Operations Duty Cfficer (0ODO)
received a call from the U.S. Air Force Rescue Coordination
Center (AFRCC) at Langley Air Force Base (AFB), VA that an
emergency beacon had been activated at 0147 (JST).

0158 (JST): The VMFA(AW)-242 ODO received a telephone call from
the AFRCC that a second emergency beacon had been activated.

0247 (JST): The Japanese Rescue Coordination Center (RCC) based
out of Tokyo notified Iwakuni Air Traffic Control that SAR
assets were planning to launch. 0330, 1 hour and 43 minutes
after Profane 11’s first transmission to Fukucoka Control, the
Commanding 5TH Regional Coast Guard Headquarters made a SAR
operation request to the Japanese Central Air Defense Force.

0345(JST): Profane 11 landed at MCAS Iwakuni.

0348 (JST) : VMFA(AW)-242 launched an additicnal aircraft to
assist in the SAR effort. The aircrew reported hearing emergency
locator transponders (ELTs), likely from URT-140s, but could not
talk to or locate any survivors. The aircraft landed at

0550 (JST) .
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0406 (JST) : The Japanese MoD launched the first SAR aircraft, a
UH-60 from Hamamatsu Air Rescue, 2 hours and 19 minutes after
Profane 11 (Mishap Flight Lead) contacted Fukuoka Control to
report an emergency. It started SAR operations upon arrival at
the suspected crash site. Over the next hour the MoD launched
five additional aircraft: a U-125 from Nyuatabaru Air Rescue at
0408; a UH-60 from Nyuatabaru Air Rescue at 0410; an SH-60 from
Bir Corps 24 at 0423; an U-125 from Hamamatsu Air Rescue at
0429; and an US-2 from Fleet Air Wing 31 at 04589.

0543 (JST) : The SH-60 located lofane 12 WSO) in
his raft. The SH-60 transported € to Komatsushima,
Japan.

0611 (JST): MAG-12 cperations perscnnel notified the VMFA (AW)-242
opo that (SIS -5 rccovered.

1046 (JST): A Japanese Coast Guard patrol boat located_
BB . thc water. Immediately an SH-60 from Air Corps 24
proceeded te the site. There was no indication why the Japanese

vessel didn’t pick up NG

1205(JST): A JMSDF ship, the SETOYUKI, began rescue operations
for IS :'d brcught him aboard the SETOYUKI at
1222. An SH-60 transported —from the SETOYUKI to
Komatsushima. From Komatsushima, the SH-60 transported

DI o = civilian hospital in Japan.

1442 (JST) : _arrived at the civilian hospital.

The United States, Japanese and Australian joint and combined
forces continued SAR efforts for the crew of Sumo 41 until 11
December 2018.

Host Nation Support

The Government of Japan has multiple civil and defense
organizations that contribute to search and rescue efforts
similar to the United States. The Tokyo RCC serves as the
primary authority for search and rescue operations within Japan.
The JSDF also operates its own RCC out of Yokota Air Base. The
Japanese Self Defense Force (JSDF) RCC falls under the authority
of the Tokyo RCC. There is no USAF Air Operations Center (AQC)
in Japan. 5th Air Force maintains a Liaison Element (JACCE} that
communicates directly to the JASDF Air Defense Command at
Yokota. Tt has no SAR authorities or capabilities. An overview
of the Japanese SAR structure follows,
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CDA-RB Assessment of the 2018 Mishap Cl on SAR

Opinion 6 of the 2018 Mishap ClI states “the lack of organic
search and rescue (SAR) at MCAS-1 is problematic. If MCAS-1 had
organic SAR capability, they could have been iIntegrated into the
flight for a more immediate response following the mishap.”

By focusing on a lack of organic SAR capability at MCAS
Iwakuni, the CDA-RB posits the 2018 Mishap ClI failed to
recognize the severity or scope of this issue. The 2018 Mishap
Cl failed to: (1) consider issues with SAR in Japan are not
confined to just the Marine Corps, but pertain to the US Navy
and even the entire Joint Force; (2) form an understanding of
the process by which SAR is executed in foreign countries,
specifically, who can negotiate memorandums of
understanding/agreement with a host nation; (3) develop an
understanding of CONUS SAR response capability for MCAS Beaufort
squadrons and MCAS Miramar squadrons and crosswalk that against
the fact that all but one of the training areas used by MAG-12
are hundreds of miles away and well off the coast of Japan.

Recommendation 5 of the 2018 Mishap Cl states “1ST MAW
conduct annual full spectrum SAR exercises with all available
host Nation and Joint assets to ensure the capabilities,
capacities, limitations and lines of communication are well
known and current.” This recommendation has been enacted upon
and resulted in multiple actions by MAG-12, 1ST MAW, and MCAS
Iwakuni .

MCAS Iwakuni-based units (MAG-12, MCAS Iwakuni, CVW-5) and
JSDF units [WADF, and Fleet Air Wing 31] established a Bilateral
SAR and Flight Training Working Group. The working group
established a direct communication link between the WADF and
MCAS Iwakuni allowing for instantaneous information transfer.
The working group has also coordinated two SAR exercise dates.

On 26 February 2020, Japanese SAR flight crews conducted
demonstrations and training for US aviators. Aircraft from the
JASDF based in Nyuatabaru and JMSDF based in lwakuni
participated.

In March 2020, the WADF and MCAS Iwakuni will execute a
bilateral simulated SAR response. The exercise will involve F/A-
18s from MAG-12 and U-125As and UH-60s from JASDF units based iIn
Ashiya. The event will exercise communications pathways and
procedures from the moment the emergency develops until a dummy
survivor is safely returned to MCAS Iwakuni.
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Additionally, MAG-12 produced a Hazard Report (HAZREP)
following the 2018 mishap that directed changes to pre-mishap
plans for all aviation units onboard MCAS Iwakuni. The HAZREP
delineated specific communications pathways to be used in order
to rapidly notify SAR support, and has been continuously updated
in the form of a Read and Initial for all aircrew.

All in all, IIT MEF, 1ST MAW and MAG-12 have taken every
available action within their authority, but the fact remains
SAR response 1s no different today as it was on the morning of ©
December 2018.

Search and Rescue (SAR) Opinions

1. IITI MEF, 1ST MAW and MAG-12 have aggressively implemented
every change to SAR response within the scope of their
authority. These changes have improved understanding of
capabilities, capacities, and limitations of the Japanese SAR
Plan, clarified communication pathways for more efficient
functioning under duress, established working groups to increase
SAR response capabilities and implemented multiple exercises to
rehearse SAR operations.

2. The Japanese SAR Plan does not provide adequate SAR response
to MCAS Iwakuni units operating in the local training ranges,
especially outside the hours of 0800-1645. The Department of the
Navy (DoN} should reassess the risk to MCAS Iwakunl tenant
flying units with regards to SAR operations.

3. The Department of the Navy lacks a defined SAR response time
for peacetime operaticns (similar to the "Golden Hour" in combat
operations). If the DoN/Joint Force establishes a SAR response
requirement, a bilateral effort between the US and Japan will be
required.

4. MAG-12 and CVW-5 squadrons lack a clear real-time
understanding cof the SAR alert status.

5. A location device that functions automatically could have

sped up SAR operations leading to a likely earlier recovery of
the Profane 12 aircrew.
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Search and Rescue (SAR) Recommendations
Near-term (March 2020 to June 2020):

Training and Operations 15. DoN/Joint Force iIn conjunction with
the Japanese, establish an electronic means by which DoN/US
Joint Forces can know real-time Japanese SAR alert status.
Additionally, explore the capability for the DoN/Joint Force
flying units to request windows outside of normal working hours
to have Japanese SAR assets on 15 minute alert (for major US
exercises).

Training and Operations 16. DoN or Joint Force convene a SAR
Operational Planning Team (OPT) to review CONUS/OCONUS SAR
capabilities and capacities. Assess/determine i1f a SAR response
time requirement needs to be established. If so, define the SAR
response time requirement. Also explore the assignment of
Service Liaison Officers (LNOs) where necessary to coordinate
empowered Service, USFJ and Japanese responses. While beyond the
purview of the CDA-RB, perhaps the JACCE would be the best place
to start for this coordination.

Mid/Long-term (July 2020 to February 2021):

Training and Operations 17. NAVAIR continue procurement of
location devices for iIncapacitated aircrew. These devices should
be automatically initiated, easily identifiable by SAR crews,
and highly reliable. Additionally, these devices should be
easily manipulated between “combat” and “training” roles.

Training and Operations 18. ITf a SAR response requirement is
established, convene a bilateral SAR OPT between the US and
Japan to establish how best to meet the new US requirement. The
CDA-RB envisions this could be met by repositioning Japanese SAR
assets, or by hiring contract SAR capability and positioning it
where i1t could meet the requirement.
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AN/AVS-11

The 2018 Mishap CI inaccurately identified AN/AVS-1ls as
being an Instituticnal Contributing Factor to the 2018 Mishap.

The 2018 Mishap CI opined "Headquarters Marine Corps
Aviation's failure to recognize and mitigate risk of TACAIR
NSAAR (with goggles down in cleose formation) set the
preconditions for this mishap™.13

The CDA-RB strongly disagrees with this opinion.

The 2018 Mishap CI made two recommendations related to
AN/AVS~1ls: (1) "1lst MAW requests the Deputy Commandant Aviation
{DCA) reevaluate the current policy allowing the conduct of
TACAIR NSAAR with night vision goggles down™: (2) "lst MAW
requests Naval Alr Systems Command with the Commander
Operational Test & Evaluation Force to reevaluate the NVCD
(ANVS-11) and provide detailed fleet information about the
limitations of this system".1!

The CDA-RB strongly disagrees with both recommendations.

The Operational Test (OT) Quick Reaction Assessment (QRA)
best summarizes the advantages AN/AVS-11 brings to Marine Corps
TACAIR crews: “the combination of night vision and injected
helmet video provided enhanced situational awareness, lethality,
and survivability over legacy AN/AVS-9 NVGS.” Two shortcomings
cf the AN/AVS-1ls are well researched and have very easy real-
time fixes; the following will detail why the CDA-RB endorses
the use of AN/AVS-11s, and the small changes we recommend to
make them even more efficient and safe to employ while tanking.

CDA-RB AN/AVS-11 Findings

The AN/AVS-11 provides the ability to magnify ambient light
(night vision) and the ability for the crew to ‘see’ Joint
Helmeted Mounted Cuing System “JHMCS” symbology including
attitude reference and targeting symbology.

The AN/AV5-11 was evaluated by both the Developmental Test
(DT} and OT communities in a series of evaluations between 2008

BCOMMAND INVESTIGATION INTO THE FACTS AND CIRCUMSTANCES SURROUNDING THE AVIATION MISHAP OF
AN F/A-1BD FROM MARINE ALL WEATHER FIGHTER ATTACK SQUADRON 242 AND A KC-130J FROM MARINE AERIAL
REFUELER TRANSPORT SQUADRON 152 QN 6 DECEMBER 2018 OFF THE COAST OF JAPAN, Opinion 8, page 49,
MCOMMAND INVESTIGATION INTO THE FACTS AND CIRCUMSTANCES SURROUNDING THE AVIATION MISHAP OF
AN F/A-18D FROM MARINE ALL WEATHER FIGHTER ATTACK SQUADRON 242 AND A KC-130J FROM MARINE AERIAL
REFUELER TRANSPORT SQUADRON 152 ON 6 DECEMBER 2018 OFF THE COAST OF JAPAN, Recommendations 8 and
11, page 50.
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and 2009, with a final memo from NAVAIR 1.0 in 2014 stating,
“.. no additional operational testing is required to further
validate the JHMCS NVCD system’s capability.”

The DT report stated, “The average optical acuity attained
for the Mini-QuadEye (MQE) (AN/AVS-11} using the Hoffman box was
between 20/25 and 20/30, while the average attainable optical
acuity for AN/AVS-9 was 20/25...During ground and flight testing
in an actual outdoor environment, however, no apparent
difference in maximum attainable focal clarity between MQE and
AN/AVS-9 was detected.”

"Within the scope of this test, the MQE system performance
demonstrated excellent potential for increasing the capability
of the F/A-18A+/C/D/E/F in the night strike fighter mission and
will be satisfactory upon the correction of the Part I
deficiency.” Part I deficiency only related to F/A-18F aircraft.
Additionally, and most relevant, “Aerial refueling was
accomplished with KC-10, KC-135 and KC-130 aircraft to extend
these night missions...Night tanking was most optimally
performed with the MQE in the down position and injection
symbolegy blanked.”

The DT report addressed aerial refueling and recommended
“"Aircrew must be day and night tanker current before tanking
with injected symbology. Night tanking currency may be attained
with MQE and symbology blanked.”

The OT QRA stated, “Aircrew noted inferior NVD performance
under low light and low contrast conditions. Also, alrcrew
observed bright light sources bloomed and obscured scene detail
more than what is experienced with the AN/AVS-9 NVGs.”

However, the benefits of the AN/AVS-11 were listed as many.
“"The use of the JHMCS-NVDC (AN/AVS-11) provided improved
tactical situation awareness..” and, “The combination of night
vision and injected helmet video provided enhanced situational
awareness, lethality, and survivability over legacy AN/AVS-9
NVGS.”

Training for the AN/AVS-11l is provided in a series of
PowerPoints authored by the Aeromedical Safety Officer (BMSO) at
MAWTS-1. In these slides, the differences between the two
goggles is illustrated, and the limitations of the AN/AVS-11 are
discussed in depth. There is, however, no specific training on
the use of the AN/AVS-1l during aerial refueling.

There is a known issue with the AN/AVS-11 in that the
symbolcgy occasionally inverts. The image of the outside world
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remains correct...only the injected symbology inverts. Since
first fielding the AN/AVS-11s in 2013, there have been 14
reported HAZREPs citing symbology inversion. These HAZREPs span
the entire F/A-18A-F and EA-18G community and account for
countless hours of night operations.

CDA-RB AN/AVS-11 Opinion

1. The use of AN/AVS-11 was not causal or contributory to the
2018 mishap.

CDA-RB AN/AVS-11 Recommendations

Training and Operations 19. MAWTS-1 NVD Manual and F/A-18 T&R
Manual include the instruction that pilot symbology shall be
blanked while refueling with AN/ANV-11s.
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Institutional Medical Contributing Factors

Aircrew in VMFA (AW)-242 made every effort to have
Performance Maintenance Program (PMP) medications (specifically
Ampien for sleep regulation) authorized for use during in the
lead up to the 24/7 Unit Level Training Exercise (ULT). The use
of PMP medications was not authorized by the 18T MAW CG.

Two of the mishap aviators had a PMP (Ambien) substance and
other sedating substances in their urine / blood. The 2018
Mishap CI failed to properly explain the possible effects this
illegal use had upon the 2018 mishap.

In this secticn, the CDA-RB will identify the confusion
with interpreting the applicable medical governing directives,
clearly articulate the illegal use of PMP medications by the
mishap aircrew was not causal but possibly contributory, and
provide recommendations to ensure our findings and
recommendations eliminate confusion and loopholes to make for
safer implementation of the PMP in the future. Additionally, the
CDA-RB will examine fatigue management, the root of the
aircrews’ concerns leading up to the mishap flight, and provide
a recommendation to commission an Aviation Sleep Management
Study to assist in optimizing the transition from day to night
sorties with data-backed methods of fatigue management.

Governing Directives

The governing instruction for the Performance Maintenance
Program (PMP} is NAVMED P-6410, which was last issued in 2000.
CNAF issued an amplifying instruction in 2003 titled CNAFINST
6410.1.

NAVMED P-6410 is an extensive instruction on performance
maintenance, which includes recommendations for Navy air wings,
squadrons, and flight surgeons on strategies for managing
fatigue. The unit naming conventions are Navy centric, and the
strategies are broad that include policies on sleep hygiene,
shift work, fatigue monitoring, as well as use of
pharmaceuticals for managing fatigue and sleep-wake cycles.

NAVMED P-6410 does not provide any specific requirements
for authorization for use of stimulant or sedative medications.
It does provide guidance on dosing intervals and side effects.

CNAFINST 6410.1 references the NAVMED P-6410 and provides
amplifying guidance. CNAFINST 6410.1 specifically states: "The

use of stimulants cor sedatives to manage fatigue in the
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operational setting is only appropriate during combat operations
or circumstances of exceptional operational necessity."

CNAFINST 6410.1 specifies authorization for use cof these
medications is contingent upon:

1. The recommendation of a flight surgeon familiar with the
personnel and operational tempo of the unit involved.

2. Sgquadron Commanding Officer or Detachment OIC approval.

3. The concurrence of the Air Wing Commander or designated
Naval Aviation 0-6 or above Immediate Superior in Command
(ISIC); or for those squadrons or detachments operating
from a ship or shcore base without a Naval Aviation 0-6 or
above ISIC, concurrence of the appropriate Type Wing
Commander.

CNAFINST 6410.1 directs the flight surgeon to: "issue the
stimulant in amounts required for no more than two flights at
any time. Sedatives will not be carried within an airplane to
preclude inadvertent use. Document the issuance of all
medications with an SF-600 entry in the member's medical record.
All unused medicaticns must be collected at the conclusion of
periods of combat or sustained operations. Maintain strict
accountability for all controlled medicaticns.™

CNAF M-3710.7 (Paragraph 8,3.3) states "Commanding
Officers, in consultation with their Flight Surgeons (FSs) and
Aviation Physician Assistants (APAs), are authorized to use any
of the strategies described in the guide when mission
requirements and operational risk management indicate use would

be appropriate.”

CNAF M-3710.7 {Paragraph 8.3.2.5.1) directs "Unused
quantities of performance maintenance drugs (amphetamines or
sleeping pills) shall be returned to the FS, APA or medical
clinic for purposes of strict accountability.”

Officers in VMFA{AW)-242 made an effort to have use of PMP
medications (specifically Ambien for sleep regulation})
authorized for use during the Unit Level Training (ULT).

Mishap aircrew had a PMP (Ambien) substance and other
sedating substances in their urine / blood. Given the half-life
of these substances, the positive tests are consistent with use
of these medications within the previous 48 hours, more likely
within the previous 24 hours,
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Governing Directives Opinions
1. The 2018 Mishap CI revealed violations of NAVMED P-6410 and

CNAF M-3710.7 byo— (Mishap Flight Lead) and -
- (Mishap WSOJ-

2. There is an inconsistency between CNAF M-3710.7 and CNAFINST
6410.1 with respect to the situations in which PMP medications
may be used. CNAF M-3710.7 indicates that PMP medications would
be authorized "'when mission requirements and operational risk
management indicate use would be appropriate.’™ CNAFINST 6410.1
states that PMP medications are "only appropriate during combat
operations or circumstances of exceptional operational
necessity."

3. The 2018 Mishap Cl indicated confusion as to which commander
had the authority to authorize the use of Ambien and associated
performance management drugs. CNAFINST 6410.1 utilizes the term
"Air Wing Commander™ to indicate the Navy CAPTAIN (0-6) Air Wing
Commander. In MAG-12, "Air Wing Commander™ was interpreted to be
the CG, 1ST MAW. There was no written policy at the MAW or MAG
level to pull the authority from the MAG Commanding Officer up
to the Commanding General, 1ST MAW.

Governing Directives Recommendations

Medical 1. Update CNAFINST 6410.1 and CNAF M-3710.7 to clarify
the commander authorized to approve the use of Performance
Enhancing Drugs (PEDs). The CDA recommends the Marine Air Group
Commander retain the authority to authorize the use of PEDs.

Medical 2. Update to CNAFINST 6410.1 to provide clearer guidance
on methods to "maintain strict accountability for all controlled
medications,”™ and also provide clearer guidance on where the use
of PMP/PEDs would be appropriate.

Prescribed and Over-the-Counter Medications Findings

CNAF M-3710.7 (Paragraph 8.3.2.5) states "'use of over-the-
counter drugs by flight personnel is prohibited unless
specifically approved by a FS”.

Current policies on the use of over-the-counter medication
use are clear and consistent between CNAF M-3710.7 and BUMED
(ARWG Chapter 19).

m received prescriptions for cold medications
on 2 - was not prescribed diphenhydramine at that

time.
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The order date and order expiration date for
Ambien prescription was 31 May 2018 and 20 June 2018,
respectively.

The 2018 Mishap CI, Findings of Fact 199 states: "MPl's
Ambien prescription expired on 4 June 2018."

The 2018 Mishap CI, Findings of Fact 202 states: "On 13

July 2018, prescription of zolpidem [Ambien] to MWSOZ2
expired.”

The order date and order expiration date for
bien prescription is listed as 8 July 2018 and 13 July
2018, respectively. The assessment and plan for the encounter
written by-oted that the prescription was to facilitate
sleep during a 10-day trip to Australia.

Prescribed and Over-the-Counter Medications Opinions

1. There is no defined expiration date of a prescription. In the
Armed Forces Health Care Longitudinal Tracking Application
(BHLTA) (electronic health record system), an "Order Expiration
Date" is listed, but this is a date after which the prescription
would not be filled, not a date after which the medication
cannot be used. Medical providers must be more precise with
alrcrew regarding the end-use date of any medication.

. BRI - - icicctable level of Ambien in his urine.

However, Ambien in the urine will not cause sedation.
BIONEN i nct have a detectable level of Ambien in his blood,

but did have zolpidem phenyl-4-carboxylic acid, the metabolite

of Bmbien, in his blcod. This metabolite, however, was

physiologically inactive and would not produce sedation. As

such, there is no basis to conclude that that

Ambien use was causal or cecntributory to the 2018 mishap.

_violated policy by using a PMP medication

without approval, He obtained the medication for management of

jet lag while in a non-flying status. If he had reported sleep

difficulties to his flight surgecn while in a flying status, he
would have been grounded until sleep disruption resclved and he
was off medications. Whether the medicaticn was obtained during
a period where PMP meds were authorized or for the treatment of
jet lag, all governing instructions required him to return any

unused medication to his flight surgeon.
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3. _did not have a detectable level of Ambien in
his blood or urine. He did have the metabolite of Ambien,
zolpidem phenyl-4-carboxylic acid, in his urine. This
metabolite, however, was physiologically inactive and would not
produce sedation. As such, there is nc basis to conclude that

DIONOIDIOEN ~oien use was causal or contributory to the

2018 mishap.

_violated pclicy by using a PMP medication

without approval. He obtained the medication for management of
jet lag while in a non-flying status. If he had sleep
difficulties while in a flying status, he would have been
grounded until sleep disruption resolved and off medications.
Whether the medication was obtained during a period where PMP
meds were authorized or for the treatment of jet lag, all
governing instructions required him to return any unused
medication to his flight surgeon.

4, had a detectable level of diphenhydramine
(Benadryl) in both his blood and urine. It is unknown if the
level of Benadryl detected would have caused sedation because
response to Benadryl can be unpredictable (it has been reported
to produce both sedation and stimulation in various subjects).
Studies have demonstrated, however, that if present, the
sedating effects can p

' the dosing interval. As
such, it is unknown 1if Benadryl use was causal

or contributory to the 2018 mishap.

further vicolated policies by using an over-
the-counter antihistamine while on flight status and within 24
hours of flying.

Prescribed and Over-the-Counter Medications Recommendations

Medical 3. The Officer In Charge of Naval Aerospace Medical
Institute (NAMI) must ensure flight surgery training and flight
surgery updates emphasize the importance of constraining the
duration of medication usage. Flight surgeons should emphasize
the purpose for the medication, the duration of allowed use and
the implication on “Up cor Down” status with respect to the use
of the medication to the aircrew. This discussion should be
clearly documented in the electronic health record.
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Fatigue Management

The effects of insufficient sleep are well-known and well-
documented. From Dr. Shattuck’s 2019 paper studying the effects
of sleep deprivation in military operational environments, “The
Role of Sleep in Human Performance and Well-Being”, sleep
deprivation:

“impairs real-world decision making; tasks which
involve unigque and unfamiliar circumstances,
necessitating a wide range of other complex skills
{(e.qg., assess difficult and rapidly changing
situations; assess risk; anticipate the range of
consequences; keep track of events-update the big
picture; be innovative; develop, maintain, and revise
plans; remember when events occurred; control mood and
uninhibited behavior; show insight into one's own
performance; communicate effectively; and avoid
irrelevant distractions).”

Although fatigue was not considered a causal factor in
the 2016 or 2018 mishaps, the CDA-RB investigated multiple
ways in which fatigue and circadian rhythm adjustment may
have contributed to an operational culture of using
medications to compensate for poor sleep planning.

BAdditiocnal operational guidance can be found in the
NAVMED P-6410 from January 2000, “Performance Maintenance
During Continuous Flight Operations”. Although written as a
guide for Navy flight surgecons (and is generally referenced
for its guidance on prescription management), it also
encapsulates combat-tested best practices for unit
commanders and individuals to manage their sleep in order
to optimize performance. Among these i1is a statement to the
effect that “we manage maintenance, fuel, weapons, and
other resources - we should consider wakeful alertness a
key resource to be managed, as well”.

This has been a hard lesscn learned for the US Navy
Surface Warfare community, who are working with the Naval
Postgraduate School’s (NPS}) “Crew Endurance” lab to develop
data-backed methods of fatigue management to help prevent
surface ship collisions. These lessons are being rolled out
to the Surface Warfare community via reccmmendations for
changes to watchbills to better accommodate circadian
rhythm changes and guides for operational commanders to
better manage their Sailors’ sleep/wake performance.
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Fatigue Management Opinion

1. Current guidance for aviation fatigue management leaves a
large capabilities gap between what is recommended and what is
practical, forcing unit commanders and individuals to invent
their own coping mechanisms for ensuring flight readiness. For
example, guidance From CNAF M-3710, section B.3.2.1.2,
"Circadian Rhythm” details how to adjust from a day to night
work cycle. The CNAF M-3710 recommends a period of four weeks
for adaptation - this is not practical in an operational flight
sguadron.

The remainder of the secticn in the CNAF M-3710 refers the
reader to the previously discussed NAVMED P-6410 guide for
flight surgeons, a document that is not regulatory. Although
better guidance is included here, the NAVMED P-6410 still
recommends a full two weeks for circadian rhythm adjustment from
day to night shift, and leaves specifics of how to transiticn a
unit’s circadian rhythm up to the unit commander. More research
is needed to determine the level of risk a unit commander is
accepting by flying a night schedule with various durations
allowed for circadian rhythm adjustment.

Fatigue Management Recommendation

Medical 4. HQMC commission an Aviation Sleep Management
Study through the Naval Postgraduate School that leverages
lessons learned from the Surface Warfare/NPS “Crew
Endurance” lab efforts. The results of this study should
assist in coptimizing the transition from day to night
sorties with data-backed methods of fatigue management.
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Institutional Safety Contributing Factors

The CDA-RB identified three issues within safety, two of
which are Institutional Contributing Factors, and one issue that
revealed itself post mishap. The two Institutional Contributing
Factors are: (1) mishap reporting; (2) mishap recommendation
completion and tracking. The post mishap issue that requires
addressing deals with the assignment of Investigating Officers.

Investigations Overview

The Navy and Marine Corps utilize a concurrent investigation
methodclogy for events that cross a defined mishap threshold
{(defined by cost of damage). In the case of Class A mishaps,
three separate lines of inquiry are taken: (1} an Aircraft
Mishap Board (AMB); (2} a JAGMAN Command Investigation; (3) a
Field Flight Performance Board (FFPB}). All three may occur
simuiltaneously but are conducted independently of each cother.

Aviation Mishap Board Safety Investigation Report

The safety investigation 1s conducted by the Aviation
Mishap Board {(AMB) whose output is the Safety Investigation
Report (SIR). The governing policy for this investigation is
OPNAVINST 3750.68, the Naval Aviation Safety Management S3System
(SM3) .

The purpcse for conducting a safety investigation, as
described 1in the 8MS, is distinct from the JAGMAN or the FFPB., A
safety investigation is conducted, “to prevent recurrence.”

When necessary tc overcome a reluctance to speak or speculate,
the AMB may extend a promise of confidentiality (privilege) to
involved personnel.

Facts gathered under privilege and the opinions and
recommendations derived from the privileged material preclude
the public release of the SIR. A public release would break the
promise of privilege and erocde the trust and confidence of the
AMB process in future investigations.

The AMB uses facts to form opinions whenever possible. To
generate the most comprehensive set of recommendations, the AMB
is given the discretion to form opinions using a lower standard
of proof than that required in the JAGMAN.

The AMB may deliberate and form opinions kased on

privileged infeoermation and opinions of parties whereas the FFPB
and JAGMAN may not.
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A Safety Investigation Report (SIR) is produced by the AMB,
and contains recommendations known as mishap reccmmendations
(MISREC) . Per the SM3, a MISREC is an action item resulting from
mishap causal factors and hazards identified in a SIR after a
mishap. MISRECs are generated solely to prevent recurrence of a
similar event in the Naval Aviation Enterprise. SIRs are
endorsed sequentially by the mishap unit’s chain of command and
those assigned action in the recommendation section.

Chapter 10 of the SMS describes the process to track and
implement mishap recommendations, referred to as the Mishap and
Hazard Recommendation Tracking Program (MISTRAC). A1l MISRECSs
are menitored in the MISTRAC system. MISRECs are closed when the
action agency reports the specified action has been completed.

When assigned corrective action via MISREC, the action
agency or command must complete the assigned items unless
relieved by the Controlling Custodian (CC) or higher authority.
The Naval Safety Center (N3C) monitors corrective actions from
the generation of MISRECs through completion. Tt is important to
note that the NSC maintains the MISTRAC system and monitors
MISRECs to aid aircraft CCs, but does not exercise operational
or administrative control within the CC chain of command. It is
the CCs who are responsible for tracking and implementing
MISRECs assigned to agencies within their subordinate chain of
command.

Twice a year, on 1 March and 1 September, NSC provides a
listing of all open recommendations to all action agencies. This
listing includes a summary of the recommendations, the complete
endorsement segquence, and all transacticons to date.

Action agencies and commands must notify the CC and NSC of
any changes to their assigned recommendation or action item.
Within 30 days of the final endorsement, the action agency must
submit their MISREC or Hazard Recommendation {(HAZREC) within
WESS (Web Enabled Safety System) Aviation Mishap Reporting
System (WAMHRES),

The Jjustification box in WAMHRS must acknowledge the
assigned recommendations or action item, describe the plan to
accomplish it, indicate the start or completion dates, and
provide the name and the phone number of their point of contact.

Action agencies report all status changes until the action
is complete.
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NAVAIR shall consider and take appropriate action on all
recommendations directed to them by CC endorsements. NAVAIR is
only required to formally close out the MISREC or HAZREC in
WAMHRS for severe reccommendations (Risk Assessment Codes (RAC) 1

or 2).

NS5C sends a similar list to all CCs on 1 June and 1
December. CC responsibility includes supervision of MISREC
completion and communication with the NSC regarding status of

MISRECs.

Although recommendations relating to action items on MISRECs
and HAZRECs may be initiated by any concerned agency; opening,
closing, and reopening of individual records 1s the exclusive

prerogative of NSC,

REESB 1:;Eion MISREC ASSIGNED TO | ENDORSING CHAIN cowcum /
MME " ncTION RGEWCY *|  RESTATE ; NON-CONCUR
(MISREC) / ‘
ENDORSEMENT WITHIN 30 DAYS OF FINAL ENDORSEMENT ACTICN AGENCY
o W SUBMITS THEIR PLAN, TIMELTNE AND PO FOR COMPLETION
OF MISREC WITHIN WAMHRS
ACTION ¥ES
COMPLETE

1 JURE s 1 DEC
CCMNRVSAFECEN SENDS OPEN wo
MISRECS TO ALL
CONTROLLING CUSTODIANS

F

1 MAR / 1 SEP ARCTION AGENCIES
CCMNAVSAFECER SENDS REPORT STATUS
LIST OF OPEN MISRECS CHANGES UNTIL

TO RLL ACTION AGENCIES ACTION COMPLETED

i

T ACTION AGENCY

QMK " REPORTS MISREC |
CLOSES OUT MISREC COMELETE IN MISTRAC|
IN MISTRAC SYSTEM SYSTEM

HOTE ~-COMRAVAIRSYSTOM SHALL CONSIDER AND TAKE APPROPRIATE ACTICH CN ALL
fECOMMENDATICNS DIRECTED TO THEM BY CONTROLLING CUSTODIAN ENDORSEMENTS, BUT
IS ONLY REQUIRED TG FORMALLY CLOSE OUT THE MISREC OR HAZREC IN WAMHRS FCR
SEVERE (RRC 1 OR 2) RECOMMENDATIONS.

OFHAV MISHAF RECOMMENDATION TRACKING {MISTRAC) SYSTEM
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JAGMAN Command Investigations (CI)

The administrative investigation’s governing instruction is
JAGINST 5800.7F, Manual of the Judge Advocate General (JAGMAN).
The investigation may be a preliminary inquiry or a CI and is
referred to colloquially as the “JAGMAN.” This investigation is
the official and releasable (portions releasable via Freedom of
Information Act (FOIA)) record of the event that is supported by
facts. The standard of preoof required for inclusion of
information in the JAGMAN is a preponderance of evidence, i.e.,
more likely than not. Investigators may not speculate unless
their inferences are supported by evidentiary enclosures or
observations. JAGMAN investigators have full access to the same
factual evidence as the safety investigation as well as any
information the JAGMAN IQC collects.

Aviation mishap CIs function to search out, develop,
assemble, analyze, and record all available information relative
to the mishap under investigation. The findings of fact,
opinions, and recommendations provide the basis for actions
designed to improve command actions, mitigate risk, publish
“lessons learned” to the fleet, and allow for fully informed
administrative and disciplinary decisions.

Field Flight Performance Board (FFPB)

An FFPB 1s an informal administrative board convened
immediately after an adverse flight event occurs to determine
the suitability of aircrew for continued aviation service. The
Marine Corps ACTS Manual (MCO 1000.6) provides policy guidance
on the conduct of FFPBs. The FFPB is noen~punitive in nature and
does not require a preponderance of evidence, but may consider
and include in the record any matter of reasonable authenticity
relevant tec the case.

2016 Mishap

Using the 2016 Mishap CI, background information from
OPNAVINST 3750.65 and non-privileged entries in WAMHRS, the CDA-
RB was able to reconstruct the 2016 SIR type, <¢lass, cost, and
reporting timeline as prescribed by the COPNAVINST 3750.6S.

2016 Reporting Requirements

The JAGMAN mandates a command investigation of aviation
mishaps that cross the Class A threshold. In the case of Class A
mishaps, the order allows a 60-day aperture for the convening
authority to appoint an IQ. Paragraph 0204.d.1 provides specific
guidance on when a CI is not reguired.
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When events de not meet the Class A threshold, a CI is not
required if the event is, "likely to be of little interest to
anyone outside the immediate command or that the event will be
adequately investigated under some other procedure {e.g., a
mishap investigation...}.”

OPNAVINST 3750.65, defines a MIDAIR collision as “a
collision between aircraft or UAV when intent for flight exists.
This includes mishaps resulting from collision between aircraft
or UAV when intent for flight exists. Includes inadvertent
contact during formation takecffs and air-refueling operations.”

On 28 April 2016, the right wing of the F/A-18D
inadvertently cut the right hose and basket from the KC-130J
after refueling was complete and the section was departing the
tanker. The nature of this contact and location of the cut on
the hose supports the CDA-RB inference that the F/A-18D
unintentionally passed approximately ten feet or less aft/below
the KC-130J fuselage,

According to OPNAVINST 3750.63, a Near Midair Collision
(NMAC) occurs when aircraft pass close-by one another in the air
and, as a result, the pilot-in-command feels the safety of the
alrcraft or UAV was 1in jeopardy. The following criteria are used
to determine when toc report: (1) A ccllision was avoided by
chance rather than by a conscious act on the part of the pilot;
{(2) a collision would have cccurred had no action been taken;

(3) two ailrcraft inadvertently passed within 500 feet of each
other.

A NMAC with a critical severity Risk Assessment Code (RAC 1
or 2) 1s a mandatory HAZREP submission and is due within 24
hours of the occurrence.

VMFA (AW) -242 did not submit a HAZREP for the 2016 mishap.

Mishap Cost Estimate and Classification

In April 2016, DOD cost threshcolds for mishaps were equal
to or in excess of Class A/$2,000,000, Class B/$500,000, Class
C/$50,000, and Class D/$20,000.

OPNAVINST 3750.6S states: “parts, labor, repair costs and
environmental damage repair are used as a methodology to
determine the scope of the ilncident and determine when mishap
thresholds are met. Therefore, there are no ‘free’ parts such as
those that are removed freom a stricken aircraft to replace
damaged parts.
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Use ‘as new’ cost for any parts acquired from salvage for
repair. When a component, including engines, 1s economically
repairable and sent to an intermediate level or higher
maintenance facility, and planning and estimate (P&E)
information is not available, calculate the cost of repair by
computing 15 percent of the item's initial cost - not the turn
in cost. Report man-hours spent remeving and replacing the
damaged part.”

Following the 2016 mishap, VMFA(AW)-242 replaced the
following parts on F/A-18D BUNO 164653. The CDA-RB calculated
cost is as follows:

(1} AIM-9X fins, $271(100%)/$41(15%)
(2) Alileron, $139,140(100%)/%$20,871(15%)
(3) Aileron Shroud, $27,851(100%)/54178(15%)

Following the 2016 mishap, VMGR-152 replaced the following
parts on KC-130J BUNO 166763 as a result of the mishap. The CDA-
RB calculated cost is as follows:

{1l) Refueling Nozzle, $2,752(100%)/5413(15%)
(2) Refueling Basket, 859,391(100%)/51,409(15%)
(3) Refueling Hose, $10,181(100%)/$1,527(15%)

OPNAVINST 3750.68 states “for intermediate and
organizational level repair, use $24 per man hour for labor
costs. Report direct man-hours spent remeving and replacing
damaged components.”

Following the 2016 mishap, the combined VMFA(AW)-242/VMGR-
152 labor hours attributable to the mishap were 70
crganizational-level and intermediate-level directed maintenance
man hours (DMMH). 70 DMMH @ $24/hr = $1680.

Using 100% (worst case) figures to cost the 2016 mishap,
the CDA-RB calculated the event cost of the F/A-18D ($167,262),
the KC-130J ($22,324), and the combined labor of ({$1680) at
$191,266.

Using 15% (best case) figures to cost the 2016 mishap, the
CDA-RR calculated the event cost of the F/A-18D ($25,0%0), the
KC-130J ($3,348}, and the combined labor of ($1680) at $30,119.

The best case assessment of $30,11% was initially used in
determining the cost threshold of the 2016 mishap.

Cn 27 May 2016 the NSC advised MAG-12, VMFA (AW)-242Z and
VMGR-152 that none of the replaced parts were eligible for the
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15% discount therefore the 2016 event was a Class C with a
reportable cost of $190,306 and it was appropriate for an AMB to
convene with membership from both squadrons.

Mishap Notification Timeline Review

Timeline of 2016 mishap safety investigation initial
notification through endorsement follows.

2016 Mishap and Investigations Opinions

1. The 2018 Mishap CI, under the possible contributing factors
(page 49) stated: "If the mishap that occurred in 2016 had been
investigated as required, remedial measures could have been
properly implemented to prevent future similar mishaps, like
this one.” This statement is highly speculative, and
technically wrong.

Recall from page 70-71, the JAGMAN mandates a command
investigation of aviation mishaps that cross the Class A
threshold. In the case of Class A mishaps, the order allows a
©0-day aperture for the convening authority to appoint an IO.
Paragraph 0204.d.1 provides specific guidance on when a CI is
net required.

FOR OFFICIAL USE ONLY Page | 76



CONSOLIDATED DISPOSITION AUTHORITY REPORT ON
1ST MAW AVIATION MISHAPS OF 28 APRIL 2016 AND 6 DECEMRBER 2018

When events do not meet the Class A threshold, a CI is not
required if the event is, "likely to be of little interest to
anyone outside the immediate command or that the event will be
adequately investigated under some other procedure {e.g., a
mishap investigation...)."

In the days subsequent to 28 April 2016, VMFA(AW)-242 and
MAG-12 believed the event did not meet Class C mishap reporting
criteria. It 1s therefore a logical conclusion by VMFA (AW)-242's
Commanding Officer that this was of little interest to anyone
outside the immediate command.

Additionally, the event was investigated by an AMB and the
resultant SIR was submitted in November 2016, which met the
requirement in the JAGMAN that the event would be “adequately
investigated under another procedure.” To be clear, submission
of the 2016 Class-C mishap SIR negated the requirement for a
JAGMAN CT.

2. Fleetwlde, a safety reporting culture will not be fully
realized until a tangible benefit of the safety reporting
process and its assocliated workload can be delivered more
rapidly to the fleet after a mishap or "close call"™ occurs.
After numerous interviews, the CDA-RB 1s convinced that the
current percepticn of safety reporting is that it’s a “black
hole.” Reporting requires a tremendous amount of work, and fleet
users see little to no benefit in return. Additionally, safety
award systems and corresponding administrative actions provide
considerable disincentives to reporting mishaps. The prevailing
sentiment among many is to report cnly when absolutely
necessary.

3. Maintaining the extreme sanctity of privilege has limited our
ability to share informaticon and learn from mishaps. We, as an
Institution, effectively manage classified multimedia material;
there has to be a way to successfully manage privileged
multimedia data as well. Privilege exists solely as a wvehicle
for accelerated improvement and to facilitate open, honest
introspection. The current model of SIR distribution does not
prevent malicious leaks cof privileged information as seen with
the 2018 mishap SIR, but it has slowed and diluted the impact
that accelerated learning from each RAC 1 or 2 event could
provide.

4. Reports remain difficult to access. The NSC greatly improved
fleet access to its report database through fielding of the
JASPER system in the WAMHRS, Despite this improvement, the
search interface 1s not intuitive and remains difficult to
navigate; many search functions are not available to the fleet
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The quantity of MISREC/HAZRECs that are not closed brings
into question the justification and expenditure of
time/resources for conducting a safety investigation in the
first place. MISRECs that are not acted upon are essentially
identified but unmitigated risk continuing to be carried by the
FMF. To capitalize on lessons learned from safety
investigations, the current state of MISREC/HAZREC management
must be improved.

7. As the NSC fields a new safety reporting system, Risk
Management Information (RMI), ease of access for fleet users
must be the top pricority. The current SIR format is difficult to
read, even for those who are Aviation Safety Officer (ASO)
trained.

8. MSHARP T&R chaining is an issue that has surfaced repeatedly
and was examined extensively. The CDA-RB concludes there is no

causal link in the faulty chaining that occurred inside MSHARP

to either the 2016 or 2018 mishaps.

The delay from identification to remedy does, however,
illustrate a disturbing trend in safety investigations pocinted
out in opinion 6 ahove; safety recommendations are made but not
acted upon.

2016 Mishap and Investigations Recommendations

Safety 1. HOMC and NSC determine a straightforward and clearly
defined metric for mishap costing in corder to prevent ambiguity
and delayed reporting.

Safety 2. HQMC and NSC establish a process by which information
obtained from safety investigations 1s promulgated to the FMF.
The sanctity of privilege is important, but should not prevent
lessons learned from being pushed to the FMF.

Safety 3. HQMC and NSC ensure the fleet can easily access all
SIRs. Access includes uncomplicated security measures and a
well-organized database s¢ a squadron pilot can quickly find and
interpret pertinent SIRs.

Safety 4. HOMC and NSC determine an effective method to
facilitate the fleet’s ability to assimilate lessons learned
from past mishaps. An emphasis should be placed on case studies
and scenaric-based training.

Safety 5. HQMC develop the capablility within current/future
MISTRAC iterations for CCs to monitor, manage, and close
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MISREC/HAZREC for those generated within their subordinate
chain. Recommended entities are listed below:

Naval Safety Center

Deputy Commandant, Aviation
HOMC Safety Division

Marine Aviation CCs

an o

Safety 6. HQMC levy a requirement in MSHARP contract that all
MSHARP contractor T/M/S leads read all SIRs submitted from
respective platform and institute recommended changes, in
MSHARP, within a specified time frame.

JAGMAN Command Investigation Investigating Officer Appointinents

Overview

Investigating Officers (IOs) must in practice and appearance
be unbiased, objective, and thorough. Actual bias or a
perception of bias by the investigator will discourage open
dialogue with witnesses and undermine the credibility of the
investigation.

Investigating Officer Conflicts of Interest

A conflict of interest has the potentlal to compromise the
impartiality of an investigation because of the possibility of a
clash between the person’s self-interest, assigned billet, and
their investigative duties.

Investigators have a duty to recognize and immediately
disclose conflicts of interest to the convening authority,
regardless of when the conflict arises. The convening authority,
after consulting with the cognizant legal advisor, can take the
necessary actions to manage or eliminate the conflict, to
include assigning a new investigator cor forwarding the
investigation to a higher headquarters.

JAGMAN IO and CI Opinions

1. The I0s assigned to the 2016 and 2018 mishaps may have been
the best available to 18T MAW to conduct the respective
investigaticons, but they were nct the best qualified to conduct
those respective investigations for the Institution. In
particular, the 2018 Mishap IC lacked 0-% command and the
tactical experience to conduct such a complex investigation.
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JAGMAN Investigating Officer Recommendations

JAGMAN 1. To the maximum extent possible, 10s conducting a Class
A mishap Cl should be sourced from outside of the chain of
command of the mishap unit. This will help ensure iInvestigative
independence for the 10 and reduce the likelihood of unlawful
command influence and conflicts of interest.

JAGMAN 2. 10s conducting a Class A mishap CI must inform the
convening2 authority and cognizant legal advisor if they uncover
facts that suggest the convening authority may bear some
responsibility for the mishap, directly or indirectly. This will
allow the convening authority and legal advisor to determine if
the i1nvestigation should be forwarded to a higher headquarters
for appropriate action.

JAGMAN 3. To the maximum extent possible, I0s conducting a Class
A Mishap CI should seek counsel of Subject Matter Experts (SMES)
to ensure the soundness of the 10s opinions and recommendations.
This should be codified in the JAGMAN, any 10 Handbook, and in
the Appointing Order.

JAGMAN 4. The JAGMAN must be more specific on when 1t is
necessary to appoint a team vice an individual. While not
possible to convene a team similar to the CDA-RB, the
Institution would benefit tremendously by appointing a team of
investigators for complex investigations.
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Organizational Cultural Factors

We have finished identifying the Institutional Contributing
Factors, and now shift to detailing the Organizational
Contributing Factors. The CDA-RB will focus its organizaticnal
look at 18T MAW, MAG-12, VMFA({AW)-242, and VMGR-152.

To understand the Organizational Contributing Factors, one
must first understand the organizational culture. Organizational
culture has been defined as “a pattern of shared basic
assumptions learned by [an organization] as it solved its
problems of external adaptation and internal integration, which
has worked well enough to be considered valid and, therefore, to
be taught to new members as the correct way to perceive, think,
and feel in relation to those problems.”

Organizational culture can simultaneously produce gocd and
bad results. The bad results can cause blind zones and lead to
normalized deviancy in both commanders and their staffs.
Recognition is only one aspect to driving change; the other is a
willingness to change.

"Organizational change is difficult to achieve,
particularly in an organization with close ties to
tradition and a reputation for success. For change to
have any hope for success, the upper levels must
perceive the need for change and initiate action
because only management can change the system without
revolution. Even after management reccgnizes that
change is required, an external agent may be required
to bring it about successfully.™1s

1ST MAW has a unigque mission to be prepared to “Fight
Tonight.” The “Fight Tonight” mantra has dominated operatiocons in
the western Pacific for approximately two decades, and for good
reason. Being stationed inside the contact layer reguires
focused and constant attention in order to ensure Marine Corps
forces can employ on extremely short notice. In short, 15T MAW,
is a readiness consumer.

In addition to being a readiness consumer, 15T MAW has a
responsibility to generate five forward based flying sgquadrons
in Okinawa and Iwakuni. Neither 2D nor 3D MAW have readiness
generation and readiness consumer responsibilities.

2D and 3rd MAW have almost twice as many squadrons to
manage as 18T MAW. 2D and 3D MAW are focused solely on readiness
generation and being a force provider. For decades, their sole

15 Marine Corps Aviation Mishap Rate Assessment Study Final Report, February, 1992, page |-14.
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focus has been on generating and providing squadrons for
scheduled or contingency deployments. Their respective staffs
are able to focus their policies, processes, and procedures
strictly on readiness generation and force provider
responsibilities.

A compariscon of the Table of Organization of 18T, 2D, and
3D MAW Headgquarters Staff reveals:

MAW STAFFING Unit STRUCTURE (T/O) | ON BOARD
OFFICERS HQTRS 15T MAW 104 97

HQTRS 2D MAW 97 88

HQTRS 30 MAW 96 99
ENLISTED HQTRS 15T MAW 309 293

HQTRS 2D MAW 343 333

HQTRS 3D MAW 343 347

A comparison of the Table of Organization of MAG-12, MAG-31,
and MAG-11 Headguarters Staff reveals:

MAG STAFFING Unit STRUCTURE (T/0) | ON BOARD
OFFICERS HOTRS MAG-12 15T MAW 25 27

HQTRS MAG-31 2D MAW 21 26

HQTRS MAG-11 3D MAW 21 23
ENLISTED HQTRS MAG-12 15T MAW 85 98

HOTRS MAG-31 2D MAW as a3

HQTRS MAG-11 3D MAW 76 76

The organizational culture has driven 1ST MAW/MAG-12 to
focus on OPLAN generation at the expense of readiness
generation. A review of VMFA(AW)-242's poor readiness on 6
December 2018 will demonstrate 1ST MAW and MAG-12 failed to
understand all the information that was available to them, and
therefore failed to take appropriate measures to mitigate risk
for what was a failed sguadron.

VYMFA(AW)-242 Readiness Generation Challenges

Flight Hours. Many studies have been commissioned regarding degraded
readiness in the TACATR community.

The 2010 Air Wing Training Study: Analyzing Reduced Flight
Hours, Safety of Flight, and Tactical Proficiency, by V. Reid
Smith and William D. Brobst (CNA) states:
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several months during this time period, there is a direct
correlation between MC readiness rates and squadron TR.

High MC rates are the linchpin for more flight hours, more
training, and additional qualifications and designations. The
low MC rate seen in the top portion of the graph directly
contributes to the low TR rates on the bottom portion of the
previous graph for VMFA(AW)-242.

VMFA(AW)-242 Maintainer Manning

The CDA-RB i1s not concluding or insinuating that maintainer
assignment practices is a causal factor in either the 2016 or
2018 mishaps. It is, however, our intent to show that maintainer
manning practices resulted in low MC rates which resulted in
reduced flight hours in the months leading up to the mishap. It
iIs a Contributing Factor.

According to Investigating Human Error: Incidents, Accidents
and Complex Systems by Barry Strauch, investigators identify the
presence of an antecedent in two ways; by identifying an action,
situation or factor that influenced the operator’s performance
during the event, and more importantly, by obtaining evidence
demonstrating that the operator’s performance was affected by
the A-RB will show in the Cause Map narrative

how_ low flight hours were a contributing
fac hap.

Though VMFA-242(AW) had more maintainers on hand than
required in December 2018, the squadron was severely deficient
in the required number of qualified personnel (specifically 6217
and 6257 collateral duty inspectors (CDIs)) as will be seen in
the table below.

Throughout his tenure, the Commanding Officer of VMFA(AW)-
242 expressed concern through the Defense Readiness Reporting
System — Marine Corps (DRRS-MC) regarding aviation maintenance
personnel with critical MOSs/qualifications and level of
expertise. Though personnel strength met staffing requirements,
they did not meet Naval Aviation Maintenance Program (NAMP)
qualification requirements.

The NAMP requires grade specific and level of experience
for CDIs, CDQARs (collateral duty quality assurance
representatives), and QARs (quality assurance representatives).
Grade requirements for a CDI are E4 and above. Seat Shop (6287
MOS) did not have team leaders that met grade requirements.
Other divisions such as airframes and power line were staffed at
above table of organization (T/0), however, the over-staffed
Marines were E3 and below. Multiple QARs did not meet the grade
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Exacerbating MC readiness and TRs was the isolation of
VMFA(AW)-242 and VMGR-152. There are limited Permanent Change of
Address (PCA) options, adding a layer of complexity when
assigning qualified Marines to these commands. If an exact match
cannot be found, monitors have the latitude to use the "one
up/one down" rule when considering grade. Most enlisted
assignment monitors desire OCONUS volunteers to keep unit
manning as close to Staffing Goal (S/G) requirements as
possible.

Qverseas suitability screening (0SS) medical denials
restrict Staff Non-Commissioned Officer (SNCO) rotations that
Primary Military Occupational Specialty (PMOS) monitors struggle
to fill. These screening denials can hinder the OCONUS
assignments process, mainly for SNCOs with advanced
qualifications.

IAW MCO 1300.6, OCONUS tour length is now 36 months with a
few exceptions. This has limited Manpower Management Enlisted
Affairs (MMEA)} ability to send NCOs QCONUS due to Duty Staticn
Incentive (DSI}) normally requested with First Term Assignemnt
Program (FTAP} Marines upon their first reenlistment.

Readiness Reporting Overview

Until January 2008, VMFA-212 was home-stationed in Iwakuni.
Curing this period, VMFA-212 and the two rotating UDP squadrons
were either T-1 or T-2 at all times.

In February 2008, VMFA{AW)-242 relocated to MCAS Iwakuni.
Since that time, VMFA(AW)-242 has reported T-3 or T-4 for 93 of
141 months, representing 66% of the unit’s overall lifecycle.
UDP sqguadrons sustained T-1 or T-2 with few exceptions,
primarily in 2013-2014.

The following table, previously displayed, shows the

comparative mission capable rates and TR of VMFA({AW)-242 plotted
against UDP squadrons in Iwakuni.
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VMFA(AW)-242

The VMFA({(AW)-242 CO's July 2018 readiness report requested
that MMEA allocate additional qualified NCOs to MAG-12 or
alternatively, implement three year corders for single, Jjunior
Marines. Under the two year order construct, when NCOs executed
a permanent change of station (PCS} at the completion of their
orders, they took their knowledge, experience, and
qualifications with them. The loss of skilled NCOs was not
replaced at a sustainable level with new and qualified NCOs. The
CO, VMFA(AW)-242 expounded that the loss of skilled NCOs
degraded VMFA (AW)-242's ability to manage an aging airframe.

Additionally, VMFA{AW)-242's shortage of gqualified aircrew
resulted in the degradation of readiness levels. The COQ,
VMFA (AW) -242 requested that higher headquarters engage with MMOA
to ensure VMFA(AW)-242 obtained qualified personnel. The
squadron CO specifically identified the lack of a W80 Training
Officer and qualified flight leads and instructors as impactful
toward unit readiness.

The CO, VMFA(AW)-242 also identified that VMFA{(AW)-242
typically operated with three to five fewer crews than UDP
sqguadrons. VMFA{AW)-242's tasking, while identical in mission
sets and sortie generation to UDF squadrons, required a longer
sustained period of operations. Furthermore VMFA(AW)-242 had to
manage the challenges of annual leave, ground training, and
other non-flying responsibilities that deployed squadrons
typically executed prior to deployment. The CO, VMFA(AW)-242
stated, “the manning problems within VMFA (AW)-242 put the
sguadron at significant risk through September.”

MAG-12

The MAG-12 CO’s July 2018 readiness report requested
additional resources and training to undertake core and assigned
missions for MAG-12 units. The CO, MAG-12 reiterated the impact
of the shortage of skilled maintenance NCQOs. The CO elaborated
that the shortage of skilled NCOs degraded MAG-12 units from
maintaining sufficient Ready Basic Aircraft (RBA) to accomplish
METs.

The CC, MAG-12 stated that MAG-12 required additional
qualified and experienced aircrew and maintalners in order to
execute sustained ccmbat operaticons. The CO asserted that the
reduced resource environment meant that MAG-12 could only
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execute a portion of wartime missions for a limited period of
time.

Referencing VMFA(AW)-242 specifically, the CO, MAG-12
identified the high turnover associated with the summer FCS
season as a risk to VMFA(AW)-242’'s readiness. The CO did not
expect to see improvements in VMFA(AW)-242's readiness until at
least September 2018 when the squadron returned from Australia.

1ST MAW

15T MAW readiness comments from July 2018 expressed the
MAW's ability to meet crisis and contingency requirements and
most METs for OPLAN response. However, 1ST MAW identified poor
aircraft materiel readiness, a shortage of trained aircrew, and
high personnel turnover in critical MOSs as challenges to
meeting these requirements. Additicnally 18T MAW identified
support from UDP units and other MAWs as crucial in order to
complete particular METs and OPLAN responses.

The focus of the comments differ among the units; however,
each unit identified challenges with materiel readiness,
manning, and training. VMFA(AW)-242’s comments focus less on
OFLAN requirements and more on shortfalls in flight time and
unit readiness, while the higher units focus more on OPLAN
requirements. Where 1ST MAW, and to a lesser extent MAG-12, do
mention readiness, it is directed more toward its impact on
meeting QPLAN requirements. The divergence in DRRS-MC reports
does neot imply wrong-deing or contribution toward the 2018
mishap.

Exercise VIGILANT ACE

Due to the classified nature of exercise VIGILANT ACE (VA),
the CDA-RB was unable to provide specific details in this
unclassified report. Exercise VA was initially slated as a Joint
exercise that devolved into a MAG-12 led Unit Level Training
(ULT) event. The nature of the devcolvement of VA created
confusion within VMFA{(AW)-242, inhibiting both planning and risk
mitigation.

The bottom line for organizational culture i1s there is no
entity, program or forum that aggregates the data previously
discussed (flight hours, aircraft availability, maintainer
manning, and DRRS). This data was available to anyone, from the
Instituticn te the squadron, leading up to the December 2018

mishap.
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Organizational Contributing Factors

The feolleowing Organizational Contributing Factors are
attributed teo 18T MAW, MAG-12, VMFA(AW)-242 and VMGR-152.

1st MAW

1. The CDA-RB did not find any evidence of 1ST MAW placing any
type of pressure, on any unit, te fly in VA if that unit
had any concerns with regards to safety or capability.

2. 18T MAW's OPLAN focus overshadowed or caused a "blind zone"
regarding the seriousness of VMFA(AW)-242s readiness
challenges and its impact on their capability to conduct
VA. Accepting low readiness from VMFA(AW)-242 had become
common practice for many years, and in this case, 1ST MAW
made no effort to mitigate VMFA(AW)-242's risk in
participating in VA.

3. 1ST MAW delayed decisions on VA degradation that impacted
flying units’ ability to proactively plan flight operations
and manage associated risk. Specifically, both 1ST MAW and
MAG-12 were laser focused on the risks associated with
operating off the Korean Peninsula. Once again, the low
readiness of VMFA(AW)-242 was overlooked, accepted, and
therefore unmitigated leading up to VA.

MAG-12

1. The CDA-RB did not find any evidence of MAG-12 placing any
type of pressure, on any unit, te fly in VA if that unit
had any concerns with regards to safety or capability. Far
from it. The CDA-RB discovered that the CO of VMFA(AW)-225
informed the MAG-12 CO, Col Palmer, that he no longer felt
comfortable flying 24 hour operations, cor dropping ordnance
in Korea. The CO, VMFA(AW)-225 received no pushback or
objection from Colonel Palmer.

2. The same "blind zone" experienced by 1ST MAW was also
experienced, to a greater degree and with greater
ramifications, by MAG-12. MAG-12s OPLAN focus overshadowed,
or caused a "blind zone" regarding the sericousness of
VMFA (AW) -242s5 readiness challenges and capability to
conduct VA. MAG-12 made no effort to mitigate VMFA (AW) -
242's risk in participating in VA.

3. MAG-12 failed to effectively understand or adveocate for the

barriers VMFA(AW)-242 faced in readiness generation, and
did not fully understand the compounding effects of
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VMFA (AW)-242's low aircraft availability and low flight
hours over the past 90 days would have upon the squadron’s
ability to safely execute VA,

VMFA(AW)-242

1. VMFA (AW)-242 failed to properly assess their inability to
safely conduct VA, and therefore, did not push back
effectively to prevent tasking that was more aggressive
than the squadron was capable of handling.

2. VMFA(AW)-242 did not effectively schedule aircrew based on
leadership ability and preoficiency.

3. VMFA(BW)~242 fostered a climate that allowed non-standard
operations arcund the tanker.

4. The CDA-RB determined the performance of the VMFA(AW)-242
Aviation Safety Officer (ASO) did not contribute to the
mishap. executed the duties and
responsibilities of an - in a professional manner acting
well within his billet and rank prior and subsequent to the
2018 mishap. The CDA-RB assesses his performance of his
duties to be above average leading up to the mishap. His
relief for less of trust and confidence by the CG, 15T MAW
was due in large part to an inaccurate 2018 Mishap CI.

VMGR-152

1. Sumo 41's authorization of the tanker departure was the
last potential action that could have corrected Profane
flights decision to execute what turned out to be a fatal
tanker departure. This does not mean Sumc 41 was a causal
facteor in the 2018 Mishap; they were not. Sumo 41 could
have, however, altered the course of compounding factors.

2. 5umo 41's communication was extranecus during the critical
phase of tanking operations. The inter and intra
communication discipline within the KC-130J and amongst all
ailrcraft was lacking, and led to lower situaticnal
awareness as to what was taking place/was about to take
place.
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2018 Mishap Causal Factors

The CDA-RB possessed unigque capabilities and experiences
that allowed us to take a unique approach in our investigative
process. The following pages contain a narrative of the 2018
mishap, 14 Storyboard Analysis scenes of key moments leading up
tc the mishap, and a Cause Map.

The narrative will provide backgrcound and a chroneclogical
sequence of events during the mishap. The CDA-RB suggests the
reader not try to extrapclate positioning or infer Causal
Factors while reading the narrative; positioning and Causal
Factors will be displayed in the Storyboard Analysis scenes that
follows the narrative.

In reviewing the 2018 mishap, the CDA-RB required detailed
diagrams of the scenario in question in order to analyze the
final few minutes of the mishap. However, the best re—-creations
that could be made from the data recovered from the aircraft
involved could only re-create their individual telemetries and
were not of a high-enough positicnal fidelity to re-create their
relative formation positicons. As this is of key importance to
reviewing the midair collision between S041 & PE12, this
information had to be derived and interpreted from the source
data rather than simply re-created using software. This
interpreted information was then used to create the following
Storyboard Analysis.

The Storyboard Analysis begin in scene 1 with Profane 11/12
aerial refueling with Sumo 41, and depicts a view from two
angles: a view from behind and an overhead view of Profane 11/12
and Sumc 41 (using Sumo 41 as a fixed reference). Under each
Storyboard Analysis is a inter/intra flight communications
matrix, and each “scene” includes a CDA-RB narrative to help
understand the key actions, mistakes, or focus that was
occcurring at these particular moments. An estimate of where
PE12’'s pilot was focused during key moments 1s depicted using a
40-degree field of view triangle corresponding to that allowed
by the pilot’s AN/AVS-11 night vision device.

The Sterybecard Analysis is all to scale, and the view
from behind the mishap aircraft contains altitudes and angle of
bank for each aircraft as harvested from the respective alrcraft
recording devices. While the CDA-RB is uncertain as to the exact
location of each aircraft in relation to the other aircraft, we
are convinced the depictions are accurate enough to provide an
understanding of exactly how this mishap unfolded.
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Following the Storybcard Analysis is a Cause Map of the
2018 mishap. Cause Maps are a root cause/root hazard analysis
tool adopted by the Marine Corps’ Ground Mishap Investigation
Course and the Naval Safety Center’s Aviation Safety Officer
Mishap Investigation Course. The Cause Map is a tool intended to
make the problem clearer through a simple, systems-based
approach that is wvisually communicated to the audience. A
benefit for investigators and reviewers is that it organizes the
evidence and relationships in a way that shows the
investigator’s work. This in turn allows readers and decision-
makers to understand how conclusions were reached and to
evaluate the validity and quality of any conclusions in
question.

The CDA-RB used a Cause Map to visually depict the losses
sustained from the 2018 VMFA{AW)-242/VMGR-152 mishap once the
CDA-RB had completed its research and formed recommendations to
prevent a similar event from occurring in the future. The Cause
Map provides a visual explanation of why the 2018 mishap
occurred and reveals the system of causes and interactions that
led to the mishap. Suggestions on how to read the Cause Map will
be provided just prior to the Cause Map.

2018 Mishap Narrative

On 6 Dec 2018 at approximately 0144 Japan Standard Time
(J5T), a midair collision occurred between 1xF/A-18D (callsign
Profane 12, abbreviated PE12) assigned to Marine All-Weather
Fighter Attack Squadron 242 (VMFA(AW)-242) and 1xKC-130J
{callsign Sumo 41, abbreviated S041) assigned to Marine Aerial
Refueler Transport Squadron 152 (VMGR-152). A third aircraft
(callsign Profane 11, abbreviated PEll}), was also assigned to
VMFA (AW) -242 and was present but not damaged in the collision.

The F/A-18D section (led by PE11l)} completed aerial
refueling and prepared to depart the refueling area but remained
within the scheduled training area (ITRA-SCUTH) when the
collision occurred. As the formation positioned for departure
from the tanker, PE12 crossed left to right over S041, then
abruptly turned toward S041 and impacted the KC-130J on its
starboard side in the wvicinity of the aft cargc door.

The five aircrew aboard 5041 were fatally injured in the
impact and subsequent crash. After PE12 struck 5041, PEl12’'s
Weapons Systems Officer (WSO) commanded aircraft ejection.
Parachute deployment for both PE1Z aircrew occurred
successfully. The PE12 WSO was rescued by the GCJ at 0543 local
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time and sustained minor injuries. The PEl1Z pilot was located at
1046 and rescued at 1222 local time, but had succumbed to
injuries sustained during his ejection and exposure from the
prolonged time spent in the water before his rescue.

At the time of the mishap the aircraft were operating under
“"due regard” and in contact with Fukoka Control. The prevailing
conditions at 15,0007 MSL in the ITRA-SOUTH were low light level
(0.0 LUX / starlight only) with visual flight rules (VFR} on top
of an overcast layer from approximately 10,000 MSL to 12,000’
MSL.

The mishap aircraft were participating in a Combined Marine
Aircraft Group (MAG) ULT exercise that had devolved from the
Combined Large Force Exercise VIGILANT ACE (VA). The ULT had
decreased in scale and participation as the date of execution
approached. Block scheduling (flows) for the ULT exercise
flights was coordinated at the MAG operations level through a
published set of flows distributed to sguadrons the weeks prior.
Final notification ¢f the exact times squadrons were to conduct
late night flight operations was delivered from the MAG
Operations Department on Thursday of the week prior to the
mishap.

On the night of the mishap VMGR-152, the parent squadron of
5041, planned to provide aerial refueling support, but had been
originally slated by the ULT flows to operate with a different
squadron. The original aerial refueling receiver sguadron was
re-tasked toc complete field carrier landing practice and no
longer reguired the tanker from VMGR-152. VMFA (AW)-242, the
parent squadron of PE11/12 did expect to fly in this late block,
but did not expect or plan to receive aerial refueling support
until the evening of the mishap, after the daily flight schedule
had been published. ©On the evening of the mishap the aircraft
commander of S041 called the VMFA{AW)-242 ready room and
coordinated the aerial refueling event with the section leader
of PE11l.

Both takecffs were scheduled after 00CIL to comply with a
MEF-directed Z24-hour period of national mourning. S041 and the
PE11/12 section originated separately from their assigned duty
station of Marine Corps Air Station Iwakuni. S041 took off at
0030L. PE11/12 took off at 0051L. The PE11/12 section
rendezvoused with S041 in the refueling area at 0057L then
conducted unremarkable simultaneous {left & right} aerial
refueling with PEl1l on the right drogue and PElZ on the left
drogue. The refueling track was a left-hand orbit oriented
within the ITRA-SOUTH working area. During aerial refueling all

FOR OFFICIAL USE ONLY Page | 98



CONSOLIDATED DISPOSITION AUTHORITY REPORT ON
1ST MAW AVIATION MISHAPS OF 28 APRIL 2016 AND 6 DECEMBER 2018

ailrcraft maintained a covert lighting configuration. This
sequence will be depicted in Storyboard Analysis 1.

At 01:41:28 PEll completed refueling and requested to
detach and move to an echelon right position. The S041 aircraft
commander approved this request. PEll then moved to right
echelon abeam and stepped up of the S041 wingline. PE 11’'s
altitude fluctuated 50-150 feet above S041, and changed their
lighting configuration from covert (“midnight”) to overt
lighting while PEl12 continued to refuel in the left contact
position. This will be depicted in Storybocard Analysis 2 through
5.

Storyboard Analysis & begins at 01:42:37 as PE12
disconnected from the left drogue. Zerial cbserver discussion on
the 5041 ICS channel and PE12’s WSO both indicated the PE12
detachment from the drogue was likely unintentional.

At 01:42:42 S041'’s pilot monitoring contacted PE12 and
stated, "“PElZ looks like you are complete, approved to echelon
right.”

At 01:42:47 PE12 contacted S041 and stated, “Request
echelon left if able”,.

At 01:42:52 3041 stated, “That’s approved, and uh, what are
you guys up to tonight?” Flight data from the recovered DFIR
indicated that PE12 then increased its altitude to 15,080’ MSL
and maintained position inside of the formation using radius of
turn and 20-30 degrees angle of bank. This is displayed in
Storyboard Analysis 7.

During the next 55-65 seconds the formation of three
aircraft on line / in spread continued its left turn to the
southwest and PEll coordinated the section’s departure and
planned a subsequent rejoin to conduct aerial refueling a second
time.

At 01:43:32 PE11’s pilot requested S041 turn the formation
further left tc accommedate the planned non-standard departure,.
The crew of 5041 verbalized the left turn on tanker common and
began a turn tcocward a heading of 250 degrees.

At 01:44:03 the 5041 left observer stated, “12 moving over
top, from left to right”.

At 01:44:07 the SC41 left observer called, “six o'clock”,

At 01:44:10 the 35041 pilot flying states, “what are they
gonna do?” The eyewitness account from PEll crew and PE12 WSO
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described a sliding RIGHT motion of PE12 from the elevated
echelon left position to a position between PEll and S5041. PE1Z
then turned back toward S041 and impacted the starboard aft
fuselage of the KC-130J. Radio static and unintelligible voices
on the CVR recording indicate the collision occurred at
01:44:16. The segquence of time from 01:43:48 to 01:44:16 is
displayed in Storyboard Analysis 8 through 14.

The following information was used in creating these
Storyboard Analysis diagrams:

1. Sumo 41 Digital Flight Data Recorder (DFDR) data, pulled
from the crash site. Key data used were:
a. Altitude (MSL)
b. Bank angle (degrees)
c. Heading (magnetic)
d. Calibrated airspeed (KCAS)
e. Time (GMT)
f. Cabin pressurization

2. Sumo 41 Digital Cockpit Voice Recorder {(CVR) data,
pulled from the crash site. Key data used were:
a. Channel one ICS (Pilot station, copilot station,
“all aircraft” interphone
b. All tuned radio frequencies, particularly “tanker
common”
c. “Running” clock time

3. Profane 11 Deployable Flight Information Recorder System
(DFIRS) data. Key data used were:
a. Altitude (MSL)
b. Bank angle (degrees)
c. Heading {magnetic)
d. Calibrated airspeed (KCAS)
e. Time (GMT)
f. Latitude / Longitude

4. Profane 12 Deployable Flight Information Recorder System
(DFIRS) data. Key data used were:

Altitude (MSL)

Bank angle {(degrees)

Heading {magnetic)

Calibrated airspeed (KCAS)

Time {GMT)

Latitude / Longitude

. Acceleration data {lateral and wvertical)

(To I o (R & P 0 T & 1)
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The limitations of this data is as follows:

1. Events were manually aligned on the timeline, and are
only accurate +/- 0.5 seconds.

d.

Sumo 41's CVR used a “running clock” that started at
aircraft power on - this clock was manually adjusted
to the GMT time using the impact noises as a
reference point and working backwards.

b. Although all aircraft recorded GMT times, they were

not aligned to each other within less than a
second’ s accuracy.
1. Profane 12"s clock was aligned to Sumo 41's

clock using the following as a reference: Sumo
41's last written line of DFDR, which still
showed steady relative pressure, was cut off
mid-write / Profane 12's DFIRS data showed a
marked increase in lateral acceleratiocon at the
time of impact.

2. Aircraft vertical positions are accurate +/- 20 feet

MSL,

as recorded to their DFDR / DFIRS data.

3. Aircraft bank angles are accurate within one degree of
bank.

4, Aircraft horizontal / relative positions are taken from
the following:

a.

b.
C.

The refueling positicon is a known state on each

side of the KC-130J.

Tanker hose & basket positicns are approximate.

CVR transcription of aircraft observers’ position

calls.

Left and right echelon positions are well described

in the appropriate refueling guides and sguadron

S0Ps.

Witness statements describing receiver motion

around the aircraft.

The fore/aft displacement of Profane 12 as the

aircraft crosses Sumo 41’s six o’cleock position was

estimated using the following:

i. Average airspeed difference over the final 8

seconds before impact, converted to
feet/second.

Keeping these limitations in mind, the feollowing are notes
for assisting in understanding the Storybcard Analysis.
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Of particular note:

1. Scene B (16:41:12) depicts a procedural refueling
position, corresponding to Cause Map box 1 labelled
“AIR-AIR REFUELING COMPLETED ~ 60 SEC PRIOCR".

2. Scene 10 (16:43:54) depicts the CDA-RB’s best
estimate of when PE12's pilot went “blind” to the
tanker, as both PE11 & 12 begin a climb together.
Eventually, the relative altitude of PE12 is such
that it would not be possible to see the tanker,
even under ideal lighting conditions. This scene
correspends to Cause Map box 2 labelled “PE1lZ PILOT
LOST SIGHT OF C-130".

3. Scene 11 (16:44:04) depicts PEl2 moving from the
left side of the tanker to the right. This movement
was fully understood by the tanker crew; the CDA-RB
speculates that the crew of S041 reasoned this
maneuver was part of the setup for the receiver’s
non-standard departure. This scene corresponds to
cause map box 3 labelled “PE1lZ DRIFTEDRD (R) OVER S041
FROM INSIDE LEFT TURN”.

4. Scene 13 (16:44:11) depicts PE12 making a bid back
to the left after initially approaching PE11. The
CDA-RB suspects this was when closure on the lead
aircraft became apparent as the aircraft’s overt
lights broke out into more distinct shapes, until
this point the “bloom” on the AN/AVS-11 goggles
likely prevented PE12’s pilot from determining his
exact position. Note that PE12’s position prevents
seeing both PEll and 5041 in the same 40-degree
field of view. This scene corresponds to Cause Map
box 4 labelled “PE 12 PILOT TURNED AWAY (1) FROM
PE11l AIRCRAFT”.

5. Scene 14 (16:44:16) depicts PE12 contacting the
right side of S041, aft of the right paratrocop door
(as described by witness statements and corroborated
by analysis of CVR, DFDR & DFIRS data). This scene
corresponds to Cause Map box 5 labelled “PE 12 LEFT
NOSE IMPACTED S041 AFT RIGHT EMPENNAGE®.

Graphical depictions of scenes 1 through 14 follow.
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Cause Map Narrative

Cause Maps are a root cause/root hazard analysis tool
intended to make the problem clearer through a simple, systems-
based approach that is visually communicated to the audience., A
benefit for investigators and reviewers is that it organizes the
evidence and relationships in a way that shows the
investigator’s work. This in turn allows readers and decision-
makers to understand how conclusions were reached and to
evaluate the validity and quality of any conclusions in
question.

The CDA-RB used a Cause Map to visually depict the losses
sustained from the 2018 VMFA(AW)-242/VMGR-152 mishap once the
CDA-RB had completed its research and formed recommendations to
prevent a similar event from occurring in the future. The Cause
Map provides a visual explanation of why the 2018 mishap
occurred and reveals the system of causes and interactions that
led to the mishap.

There are four Causal Factors in the 2018 Mishap:

(1) The decision to place Profane 12 on the left side of
Sumo 41, forcing Profane 12 to position keep/fly formation
off two platforms.

(2) Profane 1ll'’s overt lighting configuration while being
positioned acute and stepped up on Sumo 41’s right side
created the conditions for Profane 12 to climb while
focusing on an overt lighted Profane 11.

{(3) Profane 12 lost sight of Sumo 41 because he became
singularly focused on Profane 11 because Profane 12's Night
Vision Geggles (NVGs) "“degained” (washed ocut) while flying
off of an overt lighted Profane 11, and making it harder to
see a covert Sumo 41.

(4) _acked the required skills to handle

the above described situation/environment, and had a
documented history of not confessing to losing sight of his
flight lead.

These four Causal Factors combined with 12 Organizational
Contributing Factors and 10 Institutional Contributing Factors
to set the conditions for the Z018 mishap. It is important to
nocte once again, none of the Organizational or Institutional
Contributing Factors could have been present that tragic
evening, and Profane 12 could still have collided with Sumo 41.
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To read the Cause Map, start at the bold border box under
the number 5 that says “PE 12 Left Nose Impacted S041 Aft Right
Empennage”. Moving to the right of each white box insert the
phrase, “Why” in place of the arrows between the boxes. Where
more than one independent cause was required to produce an
effect, the “And” notation is used to illustrate the confluence
of multiple causes combined to generate an event as complex as
the 2018 mishap. The red shade boxes indicate a cause was
considered but ruled out. The green shade boxes contain
recommendations organized by CDA-RB “bin.” Numbers in the green
shaded area correspond to CDA-RB report recommendation numbers.
Involved aircraft relative position in relation to specific
causes 1is represented through the blue circled numbers in each
slide scene.

Building the Cause Map uncovered several early and one late
stage critical analytical error made by the CDA-RB near the
completion of the CDA-RB meeting time but before the report was
finalized. This catch enabled the CDA-RB to reassess their
conclusions and correct the analysis prior to submission of the
report. The CDA-RB benefitted from construction of the Cause
Map and the depiction of the Mishap in a visual format. The
simple, systems based approach made the problem clearer and
consolidated key parts of a lengthy report into an easy-to-
follow 117 by 177 single page size.
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CDA-RB RECOMMENDATION SUMMARY

CAUSE MAP LEGEND (READ MAP LEFT TO RIGHT) RECOMMENDATION:
MANNING 1. HQMC REVIEW AND ASSESS THE MINIMUM COMPOSITE SCORE FOR AV-8B PIPELINE SELECTION.
WAS CAUSED BY DETERMINE IF THIS CONTROL MEASURE AND ASSOCIATED RISK SHOULD CONTINUE TO BE
EFFECT = CAUSE ASSUMED/ACCEPTED.
la. DETERMINE IF THE CONTROL MEASURE IS ADEQUATE GIVEN THE TRANSITION TOF-35B/C, AND
PE12 PILOT |, TIME TO RESCUE |« STATUS OUOG FOR US DETERMINE THE PROCESS/POLICY BY WHICH THE MARINE CORPS WILL MONITOR THE
DROWNED JMSDF/JCG NOT IMSDF/JCG SUPPORT e AKUI\% UNITS TO Evidence: EXPLANATION OF WHY ENVIRONMENT FOR CHANGES THAT AFFECT THE NATURE AND/OR THE IMPACT OF THIS RISK.
CRASH IN POSTURED FOR 24 [¢——| (=0 o2 S ATED €| OPERATE WITHOUT CAUSE CONSIDERED WAS REJECTED 2a. HQMC REASSESS MINIMUM NSS FOR STRIKE PIPELINE ASSESSMENT AND GRADUATION.
: : RE ED
Evidence: VMFA(AW)-242 CO DIRECTED USE OF DARKNESS HOUR OPS JMSDF/JCF SAR SUPPORT i BY THE CDA-RB 2b. HQMC REASSESS MINIMUM NSS FOR TACAIR FRS COMPLETION.
AND SUITS FROM 50-60F, ESTABLISHING A GREATER 3. DETERMINE IF MINIMUM PERFORMANCE BASELINE SHOULD BE ESTABLISHED FOR FIRST-TOUR
MARGIN THAN NAVY/MC POLICY REQUIRED. CNAF AND PILOTS ASSIGNED TO FORWARD-BASED SQUADRONS.
PE12 PILOT CRITICAL Sty ¢ DEFINES 26D MM IVES SLIRTVAL A5 4. HQMC DETERMINE IF T&R REQUIRED DESIGNATIONS AND QUALIFICATIONS SHOULD BE FIGURED
GREEN/OK" FOR PLANNING, PE12 PILOT WATER JSDF SAR NOT INTO AIRCREW ASSIGNMENT POLICIES FOR FORWARD-BASED SQUADRONS
INJURY DURING 1« SURVIVAL TIME EXCEEDED 360 MINUTES. DELAY IN SAR NORMALLY POSTURED|¢—| US/GOJ STANDING REPORT BIN RECOMMENDATION: .
EJECTION/COLLISION AND LAUNCH UNLESS JSDF AGREEMENT 1. SHORT SUMMARY
OPERATING PE12 PILOT NOT RECOMMENDATION:
11+ HOURS IN AND — | POSITIONED FOR TRAINING & |T&R
WATER JCG UNABLE EJECTION : OPERATIONS | 1. T&R MANUAL SCRUB FOR SUBJECTIVE ASSESSMENT OF REQUIRED PERFORMANCE STANDARDS AND
BEEORE < TO LOCATE < Evidence: SCHEDULE CHANGE DEFINITIONS AND PROCEDURES ARE A CONCERN. COMPLETION REQU'REMENTS
WSO MINOR RESCUE MP REDUCED PE12 PILOT PE12 PILOT CRITICAL AND/OR S e L LSS e it S A 2. NSIREQUIREMENT FOR F/A-18 AAR-2202 T&R CODE.
ﬁﬁﬁﬁ\évESDo < INJURIES ON LEET ¢ CAPACITY FOR HEAD/NECK INJURY [« INJURY DURING LR SR RS, AR T G DS VRS DLRTE THE o G BRI, —oeFE 15 3. F/A-18 T&R MANUALS CLARIFY WAIVER/DEFERRAL AUTHORITY AND APPROPRIATE USE.
OF BODY SELF RESCUE AND EXHAUSTION EJECTION/COLLISION PE12 PILOT INJURED NO EVIDENCE THAT HAVING A T&R CODE ON THE SCHEDULE WOULD HAVE CHANGED 4. MATCH ATTAIN/MAINTAIN PROFICIENCY FOR F/A-18 2201/2202 T&R CODES TO SRD.
PE12 PILOT/WSO L BY COLLISION THE OUTCOME OF THE EVENT. 5. ADD SEPARATE KC-135 DAY/NIGHT 2000 LEVEL CODES TO F/A-18 T&R MANUAL IAW SRD.
LOOKING AT PE11 W/S041 AIR TO AIR REFUELING
PE12 PILOT NOT PE12 WSO AND/OR 6. ADD NOTE TO US SRD FOR CORRECT POSITION INJ/AROUND US TANKERS WITH OBSERVERS.
POSITIONED FOR f¢— JECC::C')I':\Q)I\I/\IIAVTIIII?I'EI%UT < AND 7. ADD TABLE TO ATP.3.3.4.2 LISTING OBSERVER EQUIPPED REFUELERS.
SO41 CREW EJECTION WARNING LEFT/RIGHT PE11/12 CREW TO PUT ON A SHOW PE11 FLIGHT LEAD PE11 PILOT ALLOWED USMC INABILITY TO NO INCENTIVE TO PCS 8. ADD REFORMED AND STABILIZED DEPARTURE NOTE TO ATP 3.3.4.2.
FATAL < PE12 PILOT/WSO TANKER P CAME UP WITH |, AND BURN DOWN |, OVERGONFIDENCE / TO REMAIN IN FLEET | |ATTRACT/KEEP TOP| TO 1ST MAW . LOTS OF 9. USMC ALL TMS CONUS / OCONUS LIGHTING CONFIGURATION CONFERENCE.
AND/OR SURPRISED BY DEPARTURE NOT [ DEPARTURE [ FUEL ASAP, THEN [ JUDGEMENT ‘ IF WILLING TO PCS TO TALENT IN 1ST MAW INCENTIVES NOT 70 10. ON PAGE 7-7 OF US SRD ADD A LIGHTING CAPABILITY TABLE.
COLLISION BRIEFED PLAN AT TANKER REFUEL AGAIN IWAKUNI UNITS 11. ADD GENERAL LIGHTING NOTE TO CH 3B OF US SRD.
KS‘éEgJC'I*T'f?H PE12 PILOT INJURED BY | B 12. HQMC ALIGN T&R MANUAL WITH ATP-56/US SRD, THEN WITH TACSOP AND SQD SOPS.
IMPACT WITH [ COLLISION W/KC-130J AND 13. US SRD ADDRESS/PROHIBIT NON-ESSENTIAL COMMUNICATION DURING REFUELING.
OCEAN 14. SQUADRON SOPS BE REVIEWED TO ENSURE ALIGNMENT WITH ALL APPLICABLE GOVERNING
DIRECTIVES.
WSO EJECTED PE11 PILOT SAR
AFTER |, Formam D e PE 11 PILOT SETTING UP 15. DON/JOINT & COMBINED ELECTRONIC, REAL-TIME DISTRIBUTION OF SAR STATUS AND ABILITY TO
COLLISION Why? TURN FORMATION FOR L/R COORDINATE SAR SURGE TO 15 MINUTE STRIP FOR LARGE FORCE EXERCISES.
PRIMARY MISSION WITHKC-130J Why? v Why? "BURN-BY" DEPARTURE 16. DoN/JOINT FORCE CONVENE SAR OPT TO REVIEW ESTABLISHING A CONUS/OCONUS SAR RESPONSE
(MAG ULT) NOT [« PE 12 LEFT NOSE PE 12 PILOT AIRAIR VMEA(AW)-242 REQUIREMENT.
ACCOMPLISHED IMPACTED SO41 TURNED AWAY (L) ggﬁ%@ﬂ'g (()R,JI PE12 PILOT LOST LfggPnggJETﬁgﬁ o AND gﬁchQ:ELE’sﬁLNY&% REFUELING SCH(EDU)LE SORTIE e IEAngL\;vT/E M\E/I\F/IIEE-ISZTPSFE 0 17. NAVAIR CONTINUE DEVELOPMENT OF LOCATING DEVICES FOR INCAPACITATED AIRCREW.
KC-130J LOSS AFET RIGHT FROM PE11 OVER SO41FROM “—SIGHT OF C-130 (€1 AND FORMA TS “WHOLE LOTTA COMPLETED - 90 CHANGE AW [€ GENI\Ii'I:éTLIJ?_II\_I ISOl¢—|  SouADRON [ FCLP 1SO 31ST I\TS.GSAR BILAT OPT TO DETERMINE HOW BEST TO MEET NEW SAR REQUIREMENTS.
OF LONG /LAT | ¢ EMPENNAGE AIRCRAFT DEPARTURE NOTHIN" SEC PRIOR MAG ULT FLOWS CHANGE MEU
CONTROL SO41 CREW EXCITED FOR 19. UPDATE MAWTS-1 NVD MANUAL TO INCLUDE SYMBOLOGY "SHALL" BE BLANKED WHILE REFUELING.
L/R, "BURN-BY" MEDICAL RECOMMENDATION:
ULT STOPPED AND S041 CREW DEPARTURE 1. UPDATE CNAFINST 6410.1 / CNAF M-3710.7 TO CLARIFY POLICY AND APPROVAL AUTHORITY FOR
BEFORE < TURNED LEFT IN |« USE OF PERFORMANCE MAINTENANCE AND PERFORMANCE ENHANCING MEDICATIONS.
OBJECTIVESMET RESPONSE 2. UPDATE CNAFINST 6410.1 TO CLARIFY GUIDANCE ON ACCOUNTABILITY METHODS FOR PMP/PEP
2018 JAGMAN Evidence: ADMINISTRATIVE ERRORS/CHAINING ARE A CONCERN BUT NOT CAUSAL. MEDICATIONS.
SUBMITTED TO CG 1ST ﬁgﬁ-_‘?g\&%ﬁiﬂ%Z/:'_TFESEA::SDI\LAJ'gi F?EFS;ESE iﬁngwfst(\;/ I{?L /Q'SEZL FFAIE)DHE OTHER MEF ELEMENTS 3. NAMI OIC UPDATE FLIGHT SURGEON TRAINING TO ENSURE MEDICATION USE INTENDED DURATION
P= == === == NON-FLYING UNITS) LESS
LOSS OF I MAW WITH ERRORS AND AND INSTRUCTOR. FURTHER, AT TIME OF COLLISION, TANKING WAS COMPLETE. NO T&R ( COMPLEX, LES)S 4 L?Qﬂicggﬁﬁ?s\{g;"LZ'A%UE;'(TOSNAX‘\?I ETEISS%?EE;NMRL%AEEEMC;\?TON'C HEALTH RECORD.
FUTURE |« I OMISSIONS EVENT OR SANCTIONED TRAINING WOULD HAVE PREPARED FLIGHT MEMBERS TO AFEECTED BY CLOSE IN : :
CAPACITY |, I DEPART RECKLESSLY FROM TANKER CHANGES
< I RECOMMENDATION:
I | 2018 JAGMAN INSET SAFETY 1. SIMPLIFY MISHAP COST REPORTING & DETERMINATION PROCESS TO ENSURE THAT LESSONS
: OPERATIONAL IST MAW GO/NO-GO Il MEF GO/NO-GO AND LEARNED ARE DISTRIBUTED TO PREVENT AMBIGUITY AND DELAYED REPORTING.
1XF/A-18 | AND DEPLOYMENT DECISIONS DEPLOYMENT DECISIONS BUSINESS RULES NOT 2. HQMC/NSC ESTABLISH PROCESS BY WHICH SIR INFORMATION IS TRACKED AND PUSHED TO THE
1XKC-130) < I PE12 PILOT USED UNPR;SgFA{i:_LI'ZY «—[REGULARLY MADE INSIDE|« REGULARLY MADE INSIDE e o TABLISHED FOR MEF HISTORY OF
DESTROYED I PE11 AIRCRAFT eI.QgE.TROGRADE TRANSCOM PLANNING TRANSCOM PLANNING VMFA(AW)-242 SAME AS | "MAKING IT 3. HQMC AND NSC ENSURE THE FLEET CAN EASILY ACCESS ALL SIRS. ACCESS INCLUDES UNCOMPLICATED
I AS SOLE VISUAL WINDOWS WINDOWS VMGR-152 HAPPEN SECURITY MEASURES AND A WELL-ORGANIZED DATABASE SO A SQUADRON PILOT CAN QUICKLY FIND
: REFERENCE 242 LOW MC AND AND INTERPRET PERTINENT SIRS.
CO. XO. OPSO | RATES PREVIOUS j¢— 4. HQMC AND NSC DETERMINE AN EFFECTIVE METHOD TO FACILITATE THE FLEET'S ABILITY TO ASSIMILATE
» XO, ' e : 6 MONTHS MAINTENANCE DEPT TAKES 2-3 YEARS TO AVIATION LESSONS LEARNED FROM PAST MISHAPS. AN EMPHASIS SHOULD BE PLACED ON CASE STUDIES AND
ASO RELIEVED 1ST TOUR MX OPNAV 4790 (NAMP)
g g S g g - JR. IN RANK AND . BUILD SCRATCH QUAL MAINTENANCE SCENARIO-BASED TRAINING
ASSIGNMENTS CAN'T SYLLABUS/EXPERIENCE :
LACKING KEY DO ALL MAINTENANCE FROM LEVEL 1-3 TO REQUIREMENTS REQUIRES 5. DEVELOP CAPABILITY IN FUTURE MISTRAC ITERATIONS FOR CCs TO MONITOR, MANAGE, AND
Q
QUALIFICATIONS CDI/CDQ EXPERIENCE CLOSE MISREC/HAZRECS
AND 6. HQMC LEVY A REQUIREMENT IN MSHARP CONTRACT THAT ALL MISHAP
PE12 FLIGHT SCHOOL 4. MAKE FOUR CHANGES TO THE JAGMAN THAT IMPROVE THE 10 SELECTION AND INVESTIGATIVE PROCESS.
PERFORMANCE BELOW . SQUADRONS DO NOT
: _ AV-8B CUT SCORE DON'T HAVE A SIMILAR KNOWN CHALLENGES BENEEIT FROM EAST / WEST
Evidence: PERFORMANCE MAINTENANCE PROGRAM (PMP) LANGUAGE Evidence: RISK MANAGEMENT WAS DISCUSSED IN FLIGHT BRIEF AND IN PLANNING. TMS SQUADRON TO WITHSINGLE TMS IN [« COAST STRENGTH IN
MISUNDERSTOOD BY 10 AND 1ST MAW CHAIN OF COMMAND. PMP LOCAL SOP (0-7 AT THE TIME OF THE MISHAP. NO DIRECTIVE REQUIRED USE OF AN ORM AND PCA / SHARE TALENT ONE LOCATION NSNS
MEDICATION |/APPROVAL) NOT CODIFIED WITH A SIGNED SOP OR POLICY. THOUGH MEDICATION R OS8Ol A TN OB e RIS A CEESE N R O G e
NOT LINKED TO AIRCREW PERFORMANCE, UNAUTHORIZED USE OF MEDICATION WO B 0l b NOT HAVE COVERED THE DEPARTURE EROM THE TANKER F/A-18 FRS NON.BOAT
BY DIFOP PERSONNEL WARRANTED SEPARATE INVESTIGATION ' ASSIGNMENTS SEND SQUADRONS SEEN AS
: LOWEST PERFORMERS LESS CHALLENGING JAGINST 5800.7F ALLOWS BUT
Evidence: TANKING COMPLETE FOR ~90 SEC BEFORE IMPACT. NO T&R EVENT TO IWAKUNI SINGLE 10 APPOINTED|, CA JUDGEMENT |, DOES NOT REQUIRE MORE
WOULD HAVE PREPARED PE12 PILOT FOR ATTEMPTED DEPARTURE PROCEDURE. Evidence: PE12 PILOT VOICE RECOGNIZED ON CVR PROVIDING BUNO. SOUND IS PE11 PILOT FOR COMPLEX EVENT CALL THAN ONE 10 FOR CLASS-A
THOUGH NOT CAUSAL, THE FACT THAT HAZARD WAS IDENTIFIED IN 2016 MIDAIR ALERT AND PROMPT, NOT LAGGING FROM FATIGUE OR CIRCADIAN RHYTHM ABILITY IN AND
INING AND NOT FIXED WARRANTS SEPARATE SCRUTINY AND ACTION REGARDING ADJUSTMENTS. SAME FOR PE11 AND SO41 PILOTS. NOTICE PROVIDED TO ADJUST AND LOWEST [
MISTRAC SYSTEM ADMINISTRATION. FROM DAYS TO NIGHTS WAS SUFFICIENT, USING 3HRS PER DAY SHIFT. PERCENTILES PE12 PILOT PE12 PILOT LOST PRIMARY NSS AND
ANECDOTAL EVIDENCE THAT NOT ALL CREW STARTED TRANSITION WHEN STEADY DECLINE| ADVANTAGE GAINED FROM CIVIL
ASSIGNED TO NIGHTS. <
Evidence: NO CREDIBLE LINK BETWEEN CALLSIGNS, ETC AND OUTCOME OF THE AND IN SSISMAA';LER BACﬁﬁggﬂga ,A:flgfﬁp zgﬁgngED
EVENT. LIKE 2016 MIDAIR AND ADULTERY CASE, THE 10'S BEST COURSE OF TS ISR A R SR e e NN e S e T S AT TR KEY 10 CONCLUSIONS | ABSENCE OF CODIFIED
EO/ ATE |/ACTION WAS TO REFER ISSUES FOR A SEPARATE INVESTIGATION RATHER THAN ”\‘I"STGFQEJ%TOR UALIFICATION AND ”\?MANY WAYS PRéFEgQABLE AR ) NOT SUPPORTED BY < ANALYSIS METHOD
FOLD IN TO THE AIRCRAFT MISHAP INVESTIGATION AS CONTRIBUTING OR Q EVIDENCE
CAUSAL. CSA/MCAS & DEOCS SURVEYS DID NOT SHOW ANYTHING ABNORMAL EIEIOT IV AL EOlilARAELIE QIUAL [PUACIEID HOIR SLIFERYISION RS2 DO RN INCONSISTENT REDUCED # LEFT FRS WITH PE12 PILOT INSTITUTIONAL /
' ' ALONE. DECISION TO DEPART TANKER WOULD NOT HAVE BEEN STOPPED BY AN I < «—| DCA WAIVER OF TRAINING AND
TRAINING TOTAL / NVG FEWER FLIGHT CO SYLLABUS MULTIPLE SOD IN ey e ORGANIZATIONAL
04 IN THE READY ROOM. AND
Evidence: NO CREDIBLE LINK BETWEEN COCKPIT PHOTOS AND OUTCOME OF THE HISTORY HOURS HOURS FRS DEFICIT AND CHOICE
EVENT. SOME PHOTOS OLD/FROM DIFFERENT SQUADRONS, THE I0'S BEST Evidence: EXAMINATION OF ELIGHT DATA SHOWS AIRCRAET OPERATING 7y MISHAP CAUSAL
P (@] COURSE OF ACTION WAS TO REFER ISSUES FOR A SEPARATE INVESTIGATION Al T NORMALLY UP UNTIL IMPACT OF PE12 WITH SO41. NO DISCREPANCY THAT COULD AND INFERENCES MADE
RATHER THAN FOLD IN TO THE AIRCRAFT MISHAP INVESTIGATION AS M NCTION |CONTRIBUTE TO THE COLLISION FOUND DURING EXAMINATION OF ALL AVAILABLE MEAAN 242 FROM UNRELATED |« IO AS COLLATERAL
CONTRIBUTING OR CAUSAL (AW) 2018 JAGMAN ANCILLARY DUTY VS. 10 AS
: EVIDENCE. L o
AIRCRAFT MC SUBMITTED TOCG | MISCONDUCT EXPERIENCED
DROP-OFF 90 1STMAW WITH [ PROFESSIONAL
DAYS PRIOR
NOT CONTRIBUTING, BUT MAY WARRANT SEPARATE INVESTIGATION CONSIDERED, NOT CONTRIBUTING ERRORS & OMISSIONS AND
Evidence: SO-CALLED IMAGE INVERSION DOES |0 FELT NEED TO
NVG SCENE e NOT OCCUR AS REPORTED IN JAGMAN. NO : INVESTIGATE MAG-
ANVS-1/NVCD |EVIDENCE BEYOND IO SPECULATION TO 12/1ST MAW CHAIN OF
SUBSTANTIATE IT MAY HAVE OCCURED. 2018 JAGMAN INSET COMMAND BUT DID | 10 AVERSION TO IO CONCERNED | |STRUCTURAL HAZARD OF
DAY OF MEF / MAW GUIDANCE NOT BRINGTO [ ANGERING OWN ABOUT FITREP/O6 INVESTIGATIONS WITHIN
AND MOURNING  [+—|RESTRICTED IWAKUNIfe—| PRES BYSH 4l ATTENTION OF CHAIN OF COMMAND COMMAND SLATE CoC
ENDED 0001 LOCAL FLIGHTS / TAXI CONVENING
PE12 PILOT FOV FLIGHT AUTHORITY
LMITEDTO 40 fe—f PEt2PUOTON e 1 FLIGHTIR L e SCHEDULED |« AND AND
DEGREES EARLY MORNING
DESIRE TO MAKE USE
AND MAS ST # e OF INTEGRATED R e e ey IO REACHED 0 DID NOT HAVE
OPERATIONS | TRAINING PROJECTS / WENT CONCLUSIONS THEN BENEFIT OF MUTUAL JAGMAN INTENDED TO
OPPORTUNITY BEYOND SCOPE & [ SOUGHT EVIDENCE |« SUPPORT FROM |« BE NARROWER IN
PPEEl121PA”§,O\;sUSELD INTENT OF JAGINST TO SUBSTANTIATE MULTI-MEMBERS AS SCOPE THAN AMB
SRS Vo £800.7F ANNEX 2 (WRONG ORDER) AMB/CDA-RB DID
AND

PE11 AIRCRAFT

OVERT LIGHTING,

STEPPEDUP TO
15,114"

ocedural Position

AND

PE12 AIRCRAFT
STEPPED UP TO
15,108

AND

S041 COVERT
AND TURNING
LEFT AT 14,984"
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ANNEX A: Administrative and Disciplinary Actions

2018 Mishap

1. Major General Thomas D. Weidley, USMC

b. Mishap Billet/Unit: Commanding General, 1ST MAW.

c- QIONQIONOIGIC NN

e. Past Administrative/Disciplinary Action: None.

CDA-RB Findings: No evidence of misconduct, and no basis to

conclude that Major General Weidley performed his duties in a
substandard manner.

DA pecision: [EDIIEGG o

administrative or disciplinary action directed.

2. Colonel Mark T. Palmer, USMC

b. Mishap Billet/Unit: Commanding Officer, MAG-12.
<. N

e. Past Administrative/Disciplinary Action:
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CDA-RB Findings: No evidence of misconduct. There were some
leadership and supervisory deficiencies as noted in the body of
the CDA Report, however, there is no basis to conclude that
Colonel Palmer performed his duties in a substandard manner. [[J}

7\

cDA Decision: [NIDEIEEGNGNNEEEE -- DIONDIN
administrative IO 2nd nc disciplinary

action directed.

USMC

b. Mishap Billet/Unit: IO for 2018 mishap CI. Served as the
A/CS, G-5, 15T MAW.

g0 e.0e.o0n 0«4 0
I

3.

e. Past Administrative/Disciplinary Action: None.

CDA-RB Findings:

_was concerned about how the focus and

findings of the 2018 mishap CI would be perceived by his
leadership, and more importantly, how it would affect him
perscnally. He chose to place his personal aspirations over his
professional duties and failed to fully investigate all the
facts, circumstances, individuals, and organizations that may
have contributed to the 2018 mishap. As a result, the 2018
mishap CI was not impartial in its focus, thorough in its scope,
nor accurate in its findings.
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The CDA-RB recognizes the complexities and challenges associated
with thoroughly investigating the 2018 misha articularly at
the institutional and organizational level.
was basically qualified and available to serve as the IO,
however, he was not the ideal selection considering his lack of
0-6 command experience, poor investigative demeanor, and current
assignment within 1ST MAW.

cbA Decision: [IDHDINISENNNNNNE DIONOIDICNN

No administrative or disciplinary action directed.

4. Lieutenant Coclonel James R. Compton, USMC

a. Current Assignment: Retired.
b. Mishap Billet/Unit: Commanding Officer, VMFA(AW)-242.
c. IO

€. Past Administrative/Disciplinary Action:

On 22 April 2019, Lieutenant Colonel Compton was relieved as
Commanding Officer, VMFA(AW)-242 by the Commanding General, 1ST
MAW due to a loss of trust and confidence in his ability to lead
the Squadron in compliance with all applicable orders and
directives.

On 24 April 2019, Lieutenant Colonel Compton submitted a
retirement request to Headquarters, USMC, requesting a 1 August
2019 retirement date. A retirement date of 1 December 2019 was
ultimately approved.
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On 20-21 November 2019, the CDA-RB met in Norfolk, Virginia. The
Board discussed the facts and circumstances surrounding the
December 2018 mishap, the numerous institutional and
organization challenges facing the Squadron (many of which were
beyond Lieutenant Colonel Compton’s control), and Lieutenant
Colonel Compton’s performance, leadership, actions taken, and
decisions made as Commanding Officer, VMFA(AW)-242.

The CDA-RB determined that Lieutenant Colonel Compton’s relief
for cause [N c:- =ppropriate
based on the Commanding Generalfs loss of trust of confidence in
his ability to lead the Squadron. The CDA-RB unanimously
determined that Lieutenant Colonel Compton did not commit any
misconduct, and that his level of performance was not
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USMC

o

Db. Mishap Billet/Unit: Executive Officer (X0), VMFA(AW)-242.
C.

€. Past Administrative/Disciplinary Action: On 22 April 2019,
was relieved of his duties by the

Commanding General, 15T MAW [NNOIGISN

CDA-RB Findings: No evidence of misconduct, however, there is a
basis to conclude that failed to
properly lead, supervise, manage the staff, and ensure safe
flight practices within VMFA(AW)-242. His level of performance
was not substandard so as to warrant disciplinary action or
further administrative action beyond the relief for cause

CDA Decision: no

administrative or disciplinary action directed.

SMC

6.

a_

b. Mishap Billet/Unit: Director, Safety and Standardization
{DOSS), VMFA{AW)-242.

c. NN I
I

e. Past Administrative/Disciplinary Action: None.

CDA-RB Findings: No evidence of misconduct, and no basis to
conclude that parformed his -
duties in a substandard manner.

—
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cpa pecision: NG o

administrative or disciplinary action directed.

7. [ -

b. Mishap Billet/Unit: Operations Officer (OpsO), VMFA (AW)-

e. Past Administrative/Disciplinary Actions: On 22 April 20189,
was relleved of his duties by the Commanding

General, 15T MAW

CDA-RE Findings: No evidence of misconduct, however, there were

some performance and judgment issues. ears
responsibility for the poor pairing of the aircrews during the

ULT and for the selection of [JISHEINISEE - ~ flight lead.

There was a basis for the Commanding General, lst MAW to relieve
RDIOHOINION due to a loss of trust and confidence.

CDA Decision: No administrative beyond the relief for cause

. I <
Rl
(AS0),

b. Mishap Billet/Unit: Aviation Safety Officer
VMFA (AW) -242,

c. DISHOIONOIGIONN

e. Past Administrative/Disciplinary Action: On 22 April 2019,
DIOHOINISOEN <2 rclieved of his duties by the Commanding
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w
CDA-RB Findings: Nc¢ aviden of misconduct, and no basis to
conclude that ﬂperfomed his ASO duties in a
substandard manner by failing to lead, supervise, or ensure safe
flight practices within VMFA (AW) -242. —took all
necessary actions as ASO to ensure a good safety program, to

include proactively identifying and mitigating risks. There was
no factual basis to support his relief for cause

w
|

CDA Decision:

no additional administrative or disciplinary
action directed.

9. USMC

a. Current Assignment: Left active duty (EAS) on 17 October
2018. Currently in the Individual Ready Reserve (IRR).
b. Mishap Billet/Unit: Pilot/Flight Lead, Profane 11;
VMFA (AW) -242.

0

]
|

e. Past Administrative/Disciplinary Action:
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£ @0@090w 9@ w00

CDA-RB Findings: There is a factual basis to conclude that
committed misconduct {unauthorized use of Ambien
and false official statement to the IO regarding his Ambien
use) . More importantly, he performed his flight lead duties in a
substandard manner by failing to properly lead and supervise
and for engaging in unsafe flight

practices.

cpA pecision: NG o additional

administrative or disciplinary action directed.

=

b. Mishap Billet/Unit: Weapon Systems QOfficer (WSO), Profane
11; VMFA{AW)-242.

<. RIS

e. Past Administrative/Disciplinary action: [BISHOINIESIEE
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CDA-RB Findings: No evidence of misconduct, however, _
was part of the flight crew and bears some responsibility

for the mishap. He remained silent during

deficient pre-flight brief as well as ring the improper
departure from Sumo 41. dperformance of duties

was not substandard so as to warrant disciplinary action or
administrative action beyond _

CDA Decision: NG o additional

administrative or disciplinary action directed.

Profane 12; VMFA-242 (AW

b. Mishap Billet/Unit: WSO,

e. Past Administrative/Disciplinary Action:
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-RB Findings: There is a factual basis to conclude that
committed misconduct (unauthorized use of Ambien,
false official statement to the 2018 mishap IO regarding his
Ambien use, and violating CNAF 3710.7 by using an over-the-
counter antihistamine without consulting with the flight
surgeon) . Additionally, he performed his WSO duties in a
substandard manner (he shared responsibility with the mishap
prilot to maintain sufficient clearance from Sumo 41, and he
failed to execute this duty).

CDA

i
|

=3 |

=3
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|

CDA Decision: misconduct and substandard

performance of duty ]

EE QICNOICC N

. K ¥y
I B S B e

12.

a.

b. Mishap Billet/Unit: Pilot Training Officer (PTO), VMFA{(AW)-
242,

C.

e. Past Administrative/Disciplinary Action: None.

CDA-RB Findings: No evidence of misconduct, and no basis to
conclude that performed his PTO duties in a

substandard manner.

cpa pecision: [ESEEEGG o

administrative or disciplinary action directed.
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USMC

13.

b. Mishap Billet/Unit: Pilot, VMFA(AW)-242.
C.

e. Past Administrative/Disciplinary Action: None.

CDA-RB Findings: No evidence of misconduct, and ne basis to

conclude that _erfomed his duties in a

substandard manner.

—

coa pecision: [EEIEEEGG : -o

administrative or disciplinary action directed.

d.
b. Mishap Billet/Unit: WSO, VMFA (AW)-242.
c. I

d. Past Administrative/Disciplinary Action: BISHEINISEE

CDA-RB Findings:

There is no
evidence of misconduct or substandard performance of duties
relative to the 2018 mishap.

cpa pecision: [EEINEGG o additional

administrative or disciplinary action directed.
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2016 Mishap

1. ', USMC

b. Mishap Billet/Unit: Commanding Officer, MAG-12.

c. I

e. Past Administrative/Disciplinary Action: None.

CDA-RB Findings: No evidence of misconduct, and no basis to

conclude that [JISHOIGISHENEEEEEEEEE --:formed his duties in

a substandard manner.

—

DA Decision: [ESEEEEGG -o

administrative or disciplinary action directed.

2. UsMC

b. Mishap Billet/Unit: Commanding QOfficer, VMFA{(AW)-242.

¢ RISHOIONOINIONEN.

e. Past Administrative/Disciplinary Action: None.

CDA-RB Findings: No evidence of misconduct, and no basis to

conclude that _performad his duties in a

substandard manner.

cpA pecision: NG © o

administrative or disciplinary action directed.
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3. USMC

2. DIDEDIIONE

b. Mishap Billet/Unit: Commanding Officer, VMFA({AW)-242 post
2016 mishap.

C.

e. Past Administrative/Disciplinary Action: None.

CDA-RB Findings: N¢ evidence of misconduct, and no basis to
conclude thatg_erformed his duties in

a substandard manner.

cpa pecision: NG o

administrative or disciplinary action directed.

- DIDIDINION B .

b. Mishap Billet/Unit: Mishap Pilot, VMFA(AW)-242.

- - oo 00 0«49 0O

e. Past Administrative/Disciplinary Action: None.

CDA-RB Findings: No evidence of misconduct, and no basis to
conclude _performed his duties in a substandard
manner.

coa pecision: NG o

administrative or disciplinary action directed.

5. UsSMC

b. Mishap Billet/Unit: Mishap WS0, VMFA(AW)-242.

e. Past Administrative/Disciplinary Action: None.

<. e
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CDA-RB Findings: No evidence of misconduct, and no basis to
conclude that—performed his WSO duties in a

substandard manner.

—

coa Decision: [ESIIEEGG o

administrative or disciplinary action directed.
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Annex B: CDA-RB Members Overview

He has made
two unit deployments to Iwakuni Japan in the 1990s, served as
the Commanding Officer of VMFA-212 (forward based in Iwakuni,
Japan), Commanding Officer Marine Aircraft Group 31, Head
Aviation Weapons Requirements, and is a former TOPGUN
Instructor.

l

{2}

Has multiple deployments
to Iwakuni, served as the Sguadron Commander VMFA (AW)-533
(conducted a unit deployment to Iwakuni), Commander Marine
Operational Test and Evaluation Squadron One {VMX-1). He 1s a
TOPGUN graduate, Weapons and Tactics Instructor (WII), and is a
former Marine Aviation Weapons and Tactlcs One (MAWTS-1)
Instructor.

(3)

He has over 600 combat hours
on six Carrier deployments {one to WESTPAC) and over 800
arrested landings. He has served tours at TOPGUN as an
Instructor Pilot, HQOMC Aviation Hallway, The Basic School (TBS)
and Joint Staff J-8. He has commanded VMFA-251 (Beaufort, SC)
and Marine Aircraft Group 11 (Miramar, CA).

'

Has served as a
military judge for the Western and Eastern Judicial Circuits,
Navy-Marine Corps Trial Judiciary, Regional Defense Counsel for
the Pacific Region Defense Services Organization, and Staff
Judge Advocate for the 4th Marine Expeditionary Brigade, U.S.
Marine Corps Forces Special Operations Command, and Marine Corps
Installations Pacific/Marine Corps Base Camp S.D. Butler.

He has served a tour at Marine Aircraft Group 26 where
he was selected as the Second Marine Aircraft Wing’s Flight
Surgeon of the Year in 1995, He has also served tours at: the
Naval Hospital Naples, Italy, where he deployed on a contingency
baslis as part of a Port Vulnerability Assessment Team following
the bombing of the USS Cole in Yemen; Naval Hospital Keflavik;
Senior Medical Officer on the USS George Washington {(CVN-73) in
Yokosuka, Japan; and as the Director of the Combined Army / Navy
Residency in BRerospace Medicine.
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served in the maintenance departments of an HMM, HMH, a
Marine Aviation Logistics Squadron (MALS), and Afghan Special
Mission Wing while deployed to Irag and Afghanistan. She has
also served as a Quality Assurance Officer on two occasions
while assigned to MALS. During her tenure in the squadrons, she
earned the Aircrew designation and flew as an Berial
Observer/Berial Gunner both CONUS and OCONUS.

He has served as an P/A-18 pilct

(VMFA-212, Iwakuni, Japan) and a KC-130J pilot in VMGR-252. He
is a TOPGUN graduate, received his Master’s Degree in
Aercnautical Engineering from the Air Force Institute of
Technology at Wright-Patterson Air Force Base in Dayton, Ohio,
and taught in the Aerospace Engineering Department at the United
States Naval Academy.

has served as a COMMSTRAT Officer at the 22d
MEU, 2d MAW, 2d MARDIV, II MEF, and MARSOC. [DISHIININENEGEGEEEE -:
completed two MEU deployments including participation in KFOR
and OEF, and two OIR deployments. He is also a joint-gualified
officer with his assignment to the Joint Public Affairs Support
Element, participating in Operations Damayan (Philippines) and
United Assistance (Liberia/Ebola).

{9) is an MV-27B pj
flight hours,

58 the Aircraft Mishap Investigation Instructor where he
teaches Navy, Marine Corps, Coast Guard, Federal and Foreign
partner naticns how to prepare for, respond to, and analyze
aircraft mishaps from safety, administrative, and legal
perspectives. _ depleyed with two MEUs and one SPMAGTF.
He also maintains qualifications as Weapons and Tactics
Instructor, NATOPS Instructor, Air-Air Refueling Instructor,
Instrument Evaluater, Flight Leadership Standardization
Evaluator, and Air Mission Commander. _ attained a
Graduate Degree (MS) in Human Factors with Specialization in
Systems Engineering, and continues his education in Root Cause
Analysis Techniqgues and Advanced Investigation Topics.
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He is a former United States Air Force MC-
130P and T-6 Instructor Pilot. He has served tours as: Assistant
Director of Operations and Special Operations Instructor Pilot
353rd Operations Suppert Squadron and as the Standardization
Officer and Special Operaticns Pilot 17th Special Operations
Squadron, Kadena Airbase, Okinawa, Japan: as a Special
Operations Pilot €7th Special Operations Squadron, as the
Executive Aide to the Commander and Special Operations Copilot
352nd Special Operations Group, and as a Special Operations
Copilot 67th Special Operations Squadren, all at RAF
Mildenhall, United Kingdom.

{11) |

ost recent deployment was in
support of a UDP to Iwakuni, Japan:; Gwangju, Repubklic of Korea;
Honolulu, Hawail; and Anderson AFB, Guam from March 2018 to
October 2018. has alsc deployed in support of
Operation Inherent Resolve from March 2016 to October 2016. He
has 1000 hours in the F/A-18 of which 300 are combat hours, and
200 are night time hours. His qualifications include Weapons
and Tactics Instructor, Marine Division Tactics Instructor,
Fighter Attack Instructor, Night Systems Instructor, Forward Air
Controller {Airborne} Instructor, and Mission Commander.

(12) N - < i gned s the

KC-130J Crewmaster NATOPS Assistant Program Manager and NATOPS

Evaluator for the
(b)6) | has previously been assigned as a

Crewmaster Schoolhouse Instructor, Weapcns and Tactics
Instructor, Crew Resource Management Instructor, and Maintenance
Control Safe for Flight as well as a Division Chief. He has
deployed in support of the 13th MEU, 22r»d MEU, OEF, and SPMAGTF-
CR-AF while assigned to VMGR-152, VMGR-352, and VMGR-252.
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Annex D: Institutional Knowledge/Information Management {KM/IM)

The CDA-RE found issues related to Knowledge and
Information Management during the course of its review,
initially highlighted in the 2018 mishap CI and confirmed during
their own analysis while developing this report. It is the CDA-
REs belief that though not causal or contributory to either
mishap, effective KM/IM practices would have laid the foundation
for an effective information environment and set the conditions
to efficiently and effectively inform commanders and staff in
the planning and execution of their exercises and operations.

As the Marine Corps operates in an increasingly complex
information environment in the age of Big Data, the

CDA-RB offers these KM/IM concerns and recommendations for
consideration, not just for WESTPAC equities but for the Service
writ large.

Significant issues related to Knowledge Management (KM) and
Information Management (IM) were identified at 1%t MAW and MAG-12
during the investigation.

KM is defined as “the integration of people and processes,
enabled by technology, to facilitate the exchange of
operationally relevant information and expertise to increase
organizational performance.”

IM, as described in the Marine Corps Tactical Publication
(MCTP}) MCTP 3-30B, is an enabler of command and control. It
provides information for situational awareness or decision
making. IM consists of people and processes enabled by
technolegy.

Simply put, the end state of KM is enhanced operaticnal
performance while IM is utilized for decision making, based on a
common situational understanding throughout the organization.

Institutional Knowledge/Information Management Findings

MAG-12 SOP (Gru0O 3700.1). VMGR-152 OPSC stated during her
interview for the 2018 CI that she found it difficult to find a
current version of Group Order 3000.1 (SOP for Flight
Operations) on SharePoint. She noted that the SOP did not
include anything beyond what could be found in the VMGR-15Z SOP
or the MCAS Iwakuni Station QOrder.

The CDA-RE conducted a similar search, confirming the
OPSO’ s statement finding a Group Order 3000.1M, dated April 6,
2009 after a difficult search on the MAG SharePoint site.
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Additicnally, a document labeled 3000.1N, dated 23 Oct 2015
found on the VMFA-533 share drive stated that MAG-1Z no longer
maintains an SOP and that it would follow the Wing SOP. This
document was not found on the MAG-12 SharePoint.

lst MAW SOP (WgO 3700.1). Several officers interviewed for the
2018 CI mentioned that Wing Order 3000.1 (SOP for Air
Operations) was separated by chapters in Microsoft Word and not
in a PDF format on the MAW SharePoint site so the document
appeared to be a draft. One interviewee stated the S0P was
considered a living document and purposely editable to aveid re-
routing the SOP after updates. All the officers interviewed
indicated this was unusual and that they were accustomed to
Commander approved, signed SOPs in a PDF format for reference on
the respective SharePoint sites. The CDA-RB conducted a search
and found the Wg0 3700.1, in a PDF format, signed by MajGen
Weidley dated 26 June 2019. Of note, the interviews were
conducted circa Jan-Mar of 2019 and the 2018 JAGMAN was signed
24 June 2019, therefore the CI would not have included this
information as a finding of fact.

Battle Rhythm events: Vigilant Ace/ ULT. LtCol Compton and [
BEE i ndicated in their interviews during the 2018 CI and a
subsequent interview with the former CO of VMFA 225, that there
were only two mission planning briefs and no confirmation brief
in preparation for the ULT. What was dubbed as a confirmation
brief was described simply as a “discussion.”

Multiple Sources of Information. There are multiple sources of
information, technigues, tactics, and procedures that are
published by various entities with nc oversight by any one
agency. The Training and Readiness Manual, TACSOP, ATP-56,
NATOPS manuals, CNAF 3710.7, USMC 3710.8, Naval Aviation
Maintenance Publication (NAMP) 4790.2C, Night Vision Device
(NVD) Manual, Weapons Tactics Techniques, and Procedures (WTTPE)
MCO 3500.109, and MAWTS-1 Course Catalog are all referenced for
input to aerial refueling. These documents contain important
information but are published without any one supervisory
authority.

Big Data. During the CDA-RB’s analysis, the team harvested
structured data from multiple databases on VMFA(AW)-242's poor
readiness, low mission capable rates, and abysmal flight hours,
when compared to sister UDP sguadrons, etc. that pointed to a
very “unready” sguadron. There should have been a risk
mitigation process at the MAG or Wing, based on the information
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available, undertaken before VMFA(AW)-242 flew 24-hour
operations in support of VIGILANT ACE.

Institutional Knowledge/Information Management Qpinions

Lack of updated or available SOPs. Due to the nature of the Wing
and subordinate unit KM and IM practices, locating and utilizing
updated 3700 50Ps were challenging at best and may have been a
source of confusion on how to conduct tanking operations and may
have been a contributing factor that ultimately led to a lack of
a standardized process.

Lack of an identifiable Battle Rhythm. Based on the description
of the confirmation brief, an exercise-driven battle rhythm with
identified inputs and outputs for the planning briefs and final
confirmation brief could have addressed some of the confusion
regarding the purpose of the training, flight schedule, flows,
use of Ambien, 24-hour coperations and other crucial planning and
execution events.

Resistance. There are various local procedures and archives of
data at individual units throughout the Marine Corps. There
will be significant resistance to any change in the manner these
procedures and data are managed. Transformation reguires
direction from senior leadership to enforce changes and empower
Information Management Officers {(IMO} to lead the establishment
and supervision of knowledge management processes.

SharePoint access. Ease of access is critical to make SharePoint
a viable data storage tool to assist in knowledge management.
The CDA-RB attempted to gain access to 1st, 2rd, and 3%¢ MAW
SharePoint sites with mixed success. Every SharePoint site
seems to have a different way to access the information (using
various certificates) that makes it challenging to use
consistently.

Technology. In this digital age where volumes of information are
stored in “the cloud,” the management of data and kncowledge must
be intentional. This includes condensing and combining
documents and archiving, as required, to reduce clutter.

Multiple Sources of Information. There may be gaps incurred in
standardized technigues, tactics, and procedures (TTPs) because
there is not one vetting authority. In contrast, the USAF has
one supervisory authority which vets all governing documents.
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Institutional Knowledge/Information Management Recommendations

KM/IM 1. Reccmmend the appropriate HOMC agency develop a
Knowledge Management Marine Corps Order (KMMC-XX) or Information
Management Marine Corps Order (IMMC-XX) with an associated
Inspector General (IG) Checklist that reguires 05 and above
Commanders establish and manage a formal Information Management
Program. A draft checklist, pending a published order, has been
established by II MEF IMO for reference,

KM/IM 2. Recommend the appropriate HOMC agency create a nested
SharePoint Governance Policy to establish standardization and
consistency across the force for accessing key information,
rendering compliance as a process.

KM/IM 3. Recommend the appropriate HQMC agency reference the
following documents to refine IMO processes across the
enterprise as it relates to technical and tactical roles in
process analysis, shared and functicnal area situational
awareness and collaboration (workspace, chat, web conferencing,
SharePoint, Cecllaboration At Sea, All Partners Access Network
{APAN) etc.)

1} DoD Directive 5010.42, DoD Wide Continucus Process
Improvement

2} US MARFQORCOM Order S224.1B, Continucus Prccess Improvement
Program;

3} ITI MEF MEFO 3146.1B SharePoint Governance and Management
4}y IT MEF MEFO 5271.1 Information Management

5) II MEF IMO draft IGMC Checklist for IM/C2 (II MEF has
provided to I and III MEF IMOs and IGs.

6) II MEF “Staff Action Handbook”, an annually updated IM/KM
handboock for MEFs and MSC staffs.

KM/IM 4. Recommend MAWTS-1, in coordination with Aviation
Standards Branch {ASB) TECOM, provide supervision over updating
and disseminating all tactical reference documents that are
published by the various entities governing TTPs; maintain an
orders and directives page on SharePoint (or associated
collaboration tool) and establish a process for reviewing and
updating all tactical/employment documents.

KM/IM 5. Recommend each MAW maintain an IMO, Capt or above, down
to the Group level to manage KM and IM processes as a special
staff function. Ensure they receive the required training to
earn the FMOS of B8055.
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