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Administration photo from the crash scene is part of the U.S. National
Transportation Safety Board’s public docket on the event.
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PRESIDENT’S VIEW
OUR REACHOUT PROGRAM WORKS

I

SASI members know that our Society’s
mission as a professional organization
includes promoting air safety through
exchanging ideas and information
about aircraft accident investigations,
Safety Management Systems, and technical advancements. Our annual seminar is
only one means for us to achieve this goal.
We also use our website, our magazine,
e-mails, and our electronic newsletter
to communicate to members and
subscribers.
Many ISASI members, however, are
unable to attend this major annual
seminar even once and certainly not on
a regular basis, as is the case with many
government, airline, and manufacturing
officials—all of whom are involved in
some manner with air safety but aren’t
(yet) ISASI members. I’m sometimes
surprised about what people don’t know
about air safety and accident investigation
but should have a better understanding
of. And I’m amazed how thirsty they can
be for such knowledge. We recognized
this need for more education and began
an additional effort to “reach” air safety advocates who may or may not be
Society members. ISASI’s very successful
Reachout Workshop program is now 17
years old. Since its beginning, some 2,900
participants have attended our Reachout
Workshops held in 29 countries—some
more than once.
The concept of reaching out to ISASI
members for training opportunities was
raised informally by Olaf Fritsch ( former ISASI international councilor and
president) and George Oldfield ( former
director of safety for Air New Zealand and
ISASI councilor). Ladislav “Ladi” Mika
suggested in 1998 that the Society hold
a “local” seminar in the Czech Republic
for safety experts and investigators from
eastern Europe. During ISASI 1999 in Boston, Mass., USA, the Reachout Workshop
program took shape.
Following Ladi’s suggestion and a formal
invitation from the Ministry of Transport
and Communications of the Czech Republic, the Reachout Working Group was
formed and planned the first Reachout
for Prague in May 2001. The Ministry of

Transport and Communications identified
specific training requirements in five areas
of study. The working group determined
it could develop and deliver workshops
in three of the subject areas, e.g., accident
investigation, airline safety management,
and emergency response planning. Later,
the accident investigation module was
expanded to include bloodborne pathogen
training and qualification. Ladi served as
the first local program facilitator. Some
100 participants from 14 countries attended the first Reachout.
Since that first workshop, Ron Schleede,
Jim Stewart, and Caj Frostell have been
instrumental in developing the workshops
into the globally recognized program that
exists today. I’ve volunteered as an instructor for several Reachout Workshops
over the years as have other ISASI members. As any “teacher” will tell you, I’ve
learned much from the experience about
how other air safety investigators and
advocates and their organizations work.
Reports from all of the Reachout Workshops and a list of committee members
are posted under the Events tab on ISASI’s
website.
Generally, there are about 40 to 50
people who attend each Reachout session
who are government regulators, accident
investigators, airline safety staff, aircraft
manufacturing employees, military personnel, and hold other related positions.
College students with an interest in air
safety also attend and often serve as volunteers to assist workshop management.
The workshops provide participants an
opportunity to meet air safety colleagues,
share concerns, learn investigative and
accident prevention techniques, and
strengthen occupational and professional
contacts. During the workshops, ISASI
representatives have an opportunity
to discuss the Society’s goals and the
advantages of full ISASI membership.
Oftentimes participants and students
complete ISASI membership forms during
the program.
ISASI participation as instructors for
the workshops is accomplished with no
costs to the Society and no compensation
to the instructors, except expenses. The

host organization provides meeting rooms
and other facilities. Workshop sponsors
provide lodging and travel costs for ISASI
representatives. Topics presented during
a workshop vary with each individual host
and availability of volunteer instructors. In
most cases, local ISASI members also participate as instructors to address issues
of interest, often in the local language to
make the workshops more productive.
As the result of ISASI’s participation in
the International Civil Aviation Organization’s (ICAO) Accident Investigation Divisional Meeting in October 2008 (AIG/08),
and a working paper submitted by the
ISASI delegation, a recommendation was
adopted that recognized ISASI Reachout
Workshops as fully supportive of ICAO
initiatives related to training regarding
accident investigation and prevention
around the world. Because of that resolution, ISASI’s workshops are supported by
ICAO, which enables participants from
less-developed countries to attend the
workshops.
ISASI’s Schleede and Elaine Parker
were among instructors during the 53rd
Reachout Workshop held earlier this year
in Seoul, South Korea. Some 280 aviation
specialists attended the three-day session.
This workshop offered sessions covering
accident investigation management and
accident prevention, Safety Management
Systems, risk management, emergency
response procedures, aircraft black box
history and investigation, ISASI’s UAV
investigation manual, UAV security and
hacking issues, and bloodborne pathogen
(BBP) training.
Participants
learned about
BBPs and then
practiced getting
into and out of
BBP protective
suits.
ISASI’s
Reachout Workshops have clearly
helped make the
world’s passenger
Frank Del Gandio
and cargo
ISASI President
transport safer.
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CRASH SCENE HAZARD MANAGEMENT:
AN UPDATED APPROACH
By Maj. Tyler Brooks, Maj. Claire Maxwell, and M.W.O. Gary Lacoursiere,
the Canadian Armed Forces Directorate of Flight Safety

T

he Canadian Armed
Forces (CAF) Directorate of Flight Safety
(DFS) has developed
an updated approach to crash
scene hazard management
and welcomes the opportunity to collaborate with other
organizations to share best
practices and lessons learned.
On Jan. 21, 2016, an updated approach to crash scene
hazard management was
presented to representatives
of the major air investigator
communities in Canada: the
Canadian Society of Air Safety
Investigators (CSASI), Transport Canada (TC), the Transportation Safety Board of Canada (TSB), and the DFS. The
updated approach is rooted in
the risk management process
recommended by the International Civil Aviation Organization (ICAO) and is designed as
a comprehensive yet straightforward evidence-based
approach to managing crash
scene hazards.

Background
From the early 2000s, crash
scene hazard management
in Canada focused largely on
biohazard protection. This
was the logical consequence
of changes in the late 1990s to
workplace health and safety
guidelines aimed at protecting
the worker from exposure to
infectious diseases such as
human immunodeficiency
virus (HIV), hepatitis B, and
hepatitis C. To emphasize the
perceived risk, the annual
“personal protection” training
for aviation accident investigators was specifically called
4 • April-June 2018 ISASI Forum

“blood borne pathogen” (BBP)
training.
Unfortunately, the emphasis on biohazard protection
sometimes overshadowed other potential hazards at aviation crash scenes. Anecdotally,
there was concern at the DFS
(the independent investigator
of CAF aircraft accidents)
that some CAF flight safety
personnel were emerging from
training with the impression
that infectious diseases were
the primary hazards at a crash
scene. Over time, the DFS
attempted to supplement BBP
training with instruction on
other hazards—such as chemical, explosive, and radiological—but this led to ever-growing “shopping lists” of specific
hazards, which were difficult
to remember and not contextualized in terms of the actual
risks they posed.
In 2015, the DFS began
a review of its crash scene
hazard training package, ultimately leading to this updated
approach that is believed to
benefit not only Canadian air
investigators but also international air investigators.

Method
The DFS reviewed the ICAO
guidance provided in Circular 315, “Hazards at Aircraft
Accident Sites,” which discusses specific crash scene
hazards and groups them into
categories. The DFS adopted this consolidated hazard
categorical approach but
made slight modifications to
the individual ICAO categories
after broad consultation with
DFS accident investigators
and CAF aviation medicine
and occupational medicine
experts. Thus, the previous
shopping lists of hazards
were reorganized into five
easy-to-remember categories:
1) Physical, 2) Chemical, 3) Environmental, 4) Psychological,
and 5) Biological.
The DFS then conducted a
risk analysis of the five hazard
categories using a risk management (RM) process. ICAO
Circular 315 recommends applying a RM process to crash
scene hazards involving the
cycle of 1) identifying hazards,
2) identifying exposure routes,
3) assessing risk, 4) introducing controls, and 5) reviewing

and revising the risk assessment. Rather than applying
RM at the time of a crash, the
DFS decided to take the ICAO
recommendations one step
further and pre-assess the
likely hazards. With primary
focus on CAF aircraft fleets,
the DFS gathered evidence
from scientific and medical
literature, hazardous material safety data, and expert
consensus to assess the overall
risk of each hazard category. The pre-assessment was
intended to give investigators
a head start when confronting a crash scene, allowing
faster and more accurate
risk assessment, safer scene
handover, and improved safety
measures.
Applying this RM process,
the DFS ultimately assessed
that there was a low risk
associated with biohazards
(i.e., HIV, Hepatitis B, and
Hepatitis C) at a crash site.
This assessment was based on
reassuring information from
the U.S. Centers for Disease
Control and Prevention, the
Public Health Agency of Canada, and a thorough literature

Maj. Tyler Brooks

Maj. Claire Maxwell

M.W.O. Gary Lacoursiere

Medical investigator with a diploma
in aviation medicine. Member of the
Canadian Armed Forces Directorate of Flight Safety.

Editor of Flight Comment
magazine/formerly a rotary-wing
investigator and personal protective
equipment coordinator. Member of
the Canadian Armed Forces
Directorate of Flight Safety.

Technical investigator. Member of
the Canadian Armed Forces
Directorate of Flight Safety.

search for documented cases
of disease transmission from
aircraft accident sites. Moreover, consideration was given to
advances in medical science
since the creation of health
and safety guidelines in the
1990s. For instance, Hepatitis
B transmission can be prevented with vaccination, HIV
transmission can be prevented
with post-exposure prophylac-

tic treatment, and Hepatitis C
can now be medically cured.
Thus, the relatively low risk
of biohazards can be put in
proper context for accident
investigators.

Crash Scene Hazard Matrix
(CraSH Matrix)
In the end, the DFS produced
the following matrix describing the minimum expected

risk level of each of the five
crash scene hazard categories.
The CraSH Matrix is intended
to serve as a simple quick-reference starting point for crash
scene hazard management. At
the same time, investigators
remain free to modify the risk
levels when necessary based
on specific crash site circumstances. The DFS has rewritten
the chapter on crash scene

hazard management (previously entitled “Blood Borne
Pathogens”) in its Airworthiness Investigation
Manual (the investigation
standards manual for the
CAF). The new approach is
being taught in the CAF flight
safety course for aircraft
accident investigators and the
medical course for aviation
medicine providers.

Crash Scene Hazard (CraSH) Matrix

Biological

Psychological

Environmental

Chemical

Physical

Hazard

Exposure Route

• Broken
structures
• Composite fiber (CF)
• Stored
energy
• Explosives
• Radiological†

•
•
•
•
•

• Petroleum, oil, lubricants/fluids
• Metals/
oxides
• Viton
(rubber)

• Inhalation
• Ingestion
• Contact

•
•
•
•

Cold/heat
Fatigue
Insects/wildlife
Enemy/
security
• Political situation

Cuts
Punctures
Crush
Inhalation/ingestion
Contact/proximity

Variable

Risk

Control

High
Likely probability
• Critical
severity
• Severe injury and/or
• Significantly degraded
operational capability

•
•
•
•
•
•
•

Control access
Avoid/cordon
Disarm
Apply fixant (CF)
Decontaminate
No eating on site
Wear Personal Protective
Equipment (PPE)

Medium
Likely probability
Moderate
severity
• Minor injury and/or
• Degraded operational capability

•
•
•
•
•
•
•

Control access
Avoid/cordon
Disarm
Apply fixant (CF)
Decontaminate
No eating on site
Wear PPE

Medium
Likely probability
Moderate
severity
• Minor injury and/or
• Degraded operational capability

•
•
•
•
•

Control access
Implement site security
Apply work/rest cycles
Feeding/hydration
Insect repellent/sunscreen/tick
removal
• Wear clothing appropriate for the
weather
• Wear PPE

Traumatic
exposure††

• Direct
exposure
• Indirect exposure (vicarious
trauma, narratives)

Medium
Likely probability
Moderate
severity
• Minor injury and/or
• Degraded operational capability

•
•
•
•

Control access
Apply work/rest cycles
Monitoring
Limit exposure and control
information release
• Wear PPE

Blood borne pathogens
• HIV
• Hepatitis B/C

• Cuts
• Punctures
• Via mucous membranes

Low
Unlikely probability
Critical severity
• Severe injury

•
•
•
•

Vaccinate†††
Control access
Decontaminate
Wear PPE

† Although the injury sustained from radiological hazards could be severe, the probability of exposure is considered improbable and therefore the risk is considered LOW.
†† The potential for severe traumatic exposure may increase the assessed risk level to HIGH in certain circumstances.
††† Advance vaccination is encouraged and could be mandatory for all personnel who attend a crash scene.
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Practical application
The DFS has now moved
beyond the conceptual stage
of this initiative and has had
opportunities to practically
apply the CraSH Matrix in the
field.
The first practical application of the CraSH Matrix
occurred in November 2016
as a result of a CF188 Hornet crash in an unpopulated
area near Cold Lake, Alberta, Canada, where the pilot

Matrix. As a practical tool,
the CraSH Matrix allowed the
team to keep up with changes
in risk levels, anticipate and
modify plans, and successfully
complete the on-scene investigation. In addition, the CraSH
Matrix served as a vital tool
when handing over responsibility of the crash scene to the
Aircraft Recovery and Salvage
Team. Crash scene hazard
management for this case
also included the first-ever

prebrief and safely prepare
their crews on the anticipated
hazards and associated risks
of the crash scenes, and then
allowed for rapid yet comprehensive reassessments of
the crash scenes upon their
arrival. The matrix proved
to be an excellent tool for
briefing off-site supervisors on
local conditions and increased
the effectiveness of the crash
scene handover to new personnel arriving on site.

THE CRASH MATRIX ALLOWED THE ACCIDENT INVESTIGATION TEAMS TO PREBRIEF
AND SAFELY PREPARE THEIR CREWS ON THE ANTICIPATED HAZARDS AND ASSOCIATED
RISKS OF THE CRASH SCENES, AND THEN ALLOWED FOR RAPID YET COMPREHENSIVE
REASSESSMENTS OF THE CRASH SCENES UPON THEIR ARRIVAL. THE MATRIX PROVED TO
BE AN EXCELLENT TOOL FOR BRIEFING OFF-SITE SUPERVISORS ON LOCAL CONDITIONS
AND INCREASED THE EFFECTIVENESS OF THE CRASH SCENE HANDOVER TO NEW
PERSONNEL ARRIVING ON SITE.
sustained fatal injuries. Based
on reported conditions, the
accident investigation team
used the CraSH Matrix while
enroute to the crash scene to
pre-assess the hazards. The
resulting assessment indicated a probable high-risk level
due to the type and quantity of
physical hazards and required
the investigators to adopt
wearing full PPE.
Upon arrival, it was determined that conditions were
not as initially reported, and
the physical risk was downgraded to a medium level. This
reassessment resulted in the
investigators having to wear
less PPE thereby increasing
their maneuverability and efficiency and easing the level of
difficulty in conducting their
on-scene investigation.
As the investigation progressed, the level of risk had
to be adjusted due to environmental hazards (e.g., changing
weather), physical hazards
(e.g., unexploded ordnance),
and psychological hazards
(e.g., human remains).
Overall, awareness of hazards, their associated risks,
and the application of control
measures were simplified and
enhanced by using the CraSH
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follow-up medical screening
for all 109 personnel who
worked on the crash site, a
process that was well-received
by personnel and their supervisors. Screening took place
for potential injuries from all
five hazard categories in the
CraSH Matrix, with particular
attention to potential psychological injuries.
The second practical application of the CraSH Matrix occurred due to an engine failure
of a CT156 Harvard II trainer
in January 2017, which forced
both occupants to carry out
a controlled ejection and
caused the aircraft to crash
in a farmer’s field. Again, the
aircraft accident investigators
used the CraSH Matrix tool to
pre-assess the expected risks
and, as a result of the analysis,
made the decision to wear
minimal PPE. Deteriorating
weather forced a reassessment
of the hazards and associated
risks, resulting in changing
control measures to enhance
PPE, modifying the recovery
plan, and ultimately moving
the wreckage to an indoor
location.
In both cases, the CraSH
Matrix allowed the accident investigation teams to

Projected future
development
The DFS will continue to use
the CraSH Matrix when investigating accidents; however, its
use has highlighted areas that
need to be strengthened and
updated particularly in the application of control measures.
The first area needing
review is the rationalization of
appropriate PPE. The current
process involves the provision
of items including (but not
limited to) coveralls, gloves,
and respiratory and visual
protection to CAF flight safety
units located across Canada.
The challenge is aligning the
available standardized equipment to the actual requirements of the crash scene. This
alignment requires an understanding of the environment
in which the equipment is to
be used and knowledge of the
limitations and capabilities of
the equipment. For example,
aircraft accident investigators
often wear protective coveralls over their environmental
clothing.
While coveralls provide
a physical barrier against
contaminating particles, they
are challenging to wear in an

outdoor setting because they
rarely fit properly and hinder
movement. Coveralls are
susceptible to tearing, which
decreases the protective
nature of the suit, and their
lack of breathability can cause
discomfort. Although wearing
coveralls may be recommended as a proper procedure at
a crash scene, it should be
recognized that coveralls may
also introduce hazards and
increase the associated risks
to their wearers.
The PPE provision does not
mean that every crash site
will require the investigator to
wear all the items for proper
protection. Rather the crash
scene investigators need to
know and understand the
hazards to which they are
being exposed and then need
to be able to pick the appropriate protective items from a
menu of available resources.
Understanding that flight safety investigators have limited
time to deal with the intricacies of PPE at the time of an
accident, the DFS personnel
are refining the selection of
available PPE to better protect
against known hazards (e.g.,
type of respiratory filter to prevent the inhalation of composite fibers) and are developing
a visual PPE pocket card to
complement the CraSH Matrix
tool.
Another area for review is
the need to develop education and training products
that complement the updated approach to crash scene
hazard management. For
instance, the effective use
of a PPE pocket card relies
on flight safety investigators
understanding the hazards
that they might encounter at
a crash scene and knowing
the limitations and capabilities of their equipment. To
promote this understanding
and knowledge, the DFS is developing short training videos
that can be accessed via the

Internet. The intent of these videos is to provide
accurate, standardized, current, and accessible
information to flight safety personnel so that
they can easily educate themselves at the time
and place that is convenient to them.
Finally, the Canadian Forces Health Services Group (CF H Svcs Gp) has developed a
cross-platform mobile app called the Div Surg
App that features resource material and online
tools to meet the needs of the aerospace medicine and flight safety communities. The CraSH
Matrix is available for download from this app,
both as a read-only pocket card quick reference
and as a modifiable worksheet document that
can be shared via e-mail. The DFS intends to
continue to collaborate with the CF H Svcs Gp
to extend the features within this app to support crash scene hazard management.

Collaboration

We would like to thank the following
people for their contributions to this
endeavor:
Barbara Dunn, CSASI
Nora Vallée, Occurrence Response Analyst, Flight
Operations, TC
Leo Donati, Director Operational Services, TSB
Susan Greene, Manager Multi-Modal Training and
Standards, TSB
Beverley Harvey, Senior Investigator International
Operations and Major-Investigations–Air, TSB

A key factor to the success of this updated
approach has been the collaboration between
members of the Canadian air investigative
community. Coincidentally, CSASI, the TC, and
the TSB were considering a periodic review of
their own crash scene hazard management and
BBP training packages. The meeting with the
DFS in January 2016 identified that there was
a great deal of consensus on the suggested way
forward. Each group subsequently agreed to
collaborate with the DFS to further develop the
CraSH Matrix and to determine how to best incorporate it as the basis for crash scene hazard
management within their respective organizations. This common approach was expected to
enhance interoperability and allow collaboration on future work, such as the rationalization
of PPE.
After the DFS article on crash scene hazard
management was published in the October-December 2016 issue of ISASI Forum, conversation
was generated with other air accident investigation agencies, notably the U.S. National Transportation Safety Board and the UK Air Accidents
Investigation Branch. These conversations are
indicative of a growing trend toward supporting
this updated approach and demonstrate the
importance of collaborating with other organizations to promote a greater understanding of crash
scene hazard management.

Dr. Joan Saary, Occupational Medicine Specialist,
Canadian Forces Environmental Medicine
Establishment (CFEME)

Conclusion

Capt. Roger Dib, Director Aerospace Equipment
Program Management (Fighters and Trainers),
CAF

Hopefully our shared knowledge will give our
accident investigators a better idea of the actual
hazards and associated risks that may be encountered at a crash scene. This knowledge will result
in the application of more effective control
measures and will ultimately increase the health
protection of our personnel working at a crash
site.

Maj. (retired) Rachel Morrell, former Head of
Military Medicine, CFEME
Lcol. Nathan Nugent, former Head of the School
of Operational Medicine, CFEME
Col. Pierre Morissette, Royal Canadian Air Force
Surgeon,
CF H Svcs Gp HQ
Col. Helen Wright, former 1 Canadian Air Division
Surgeon, CAF
Maj. (retired) Tarek Sardana, SO Aerospace
Medicine, CAF
Lcol. Carmen Meakin, Clinical Leader for Mental
Health, CAF
Lcol. Martin Leblanc, Chief Investigator, DFS, CAF
Maj. Patricia Louttit, former Acting Wing Surgeon
CFB Cold Lake, CAF

W.O. Wil Tyhaar, Director Aerospace Equipment
Program Management (Transport and
Helicopters), CAF
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EASA’s Annual Review of   
By Mario Colavita, Safety Investigation and Reporting Section Manager

T

he first edition of the European
Aviation Safety Agency’s (EASA)
annual safety recommendations
review was issued in 2007.
In its 10th edition, this publication now
provides a comprehensive overview of
the activity and progress regarding the
follow-up actions performed by EASA in
response to recommendations addressed
to the agency by safety investigation authorities (SIAs) in relation to the investigation of accidents and serious incidents
or originating from safety studies.
This paper will highlight the main
elements described in the annual report
as well as its link to the European Plan for
Aviation Safety (EPAS) through the identification of several key safety topics.

Background

Mario Colavita
has been an EASA safety investigation
officer since August 2014 and head of the
Safety Investigation and Reporting Section
since February 2017. He was formerly an
air safety investigator at the Italian Safety
Investigation Authority where he worked for
seven years. During that time, he was also
in charge of the Proactive Prevention Office.
Before joining the Italian Safety Investigation
Authority, he served as an officer in the Italian Air Force beginning in 1993. His military
career was entirely performed at the Flight
Test Center. He left the military as the head
of the Structural Materials Department.
From 1990 to 1993, he was a junior scientist
at the Centro Sviluppo Materiali in Rome,
the R&D center of the main Italian steel/
making company. After graduating from the
University La Sapienza in Rome in 1988 with
a degree in chemistry, he earned a MSc in
corrosion science at the University of Ferrara
(Italy), an MSc in advanced materials from
Cranfield University (UK), and the Aviation
Safety Certificate from the University of
Southern California (USA).
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At the EU level, the principles governing
the investigation of accidents and serious
incidents are defined in Regulation (EU)
996/2010 of the European Parliament and
of the council from Oct. 20, 2010, on the
investigation and prevention of accidents
and incidents in civil aviation.
Regulation (EU) No. 996/2010 im-

plements international standards and
recommended practices as described in
Annex 13 to the Chicago Convention on
International Civil Aviation. It sets down
an obligation for each member state of
the EU to establish an independent and
permanent national civil aviation safety
investigation authority to investigate
accidents and serious incidents in order
to improve aviation safety and prevent
future occurrences without apportioning
blame or liability. Investigation reports
and the related safety recommendations
are to be communicated to the concerned
aviation authorities for consideration and
appropriate action, as needed.
Regulation (EC) No. 216/2008, which
established EASA, states that “results
of air accident investigations should be
acted upon as a matter of urgency, in particular when they relate to defective aircraft design and/or operational matters,
in order to ensure consumer confidence
in air transport.”

EASA management of safety
recommendations
EASA assigns a high priority to the fol-

Figure 1. Safety recommendations addressed to EASA since 2006.

   Safety Recommendations
low-up of safety recommendations and
has established effective procedures to
that effect:
• EASA delivers the first response to
incoming recommendations within
90 days.
• The safety recommendations process
is subject to continuous internal
monitoring until all corrective actions are closed.
The agency receives assessments of
its responses from SIAs and can identify
when opinions diverge. In this context,
EASA considers the assessment given
by the SIA on the appropriateness of the
mitigation measures when closing the
recommendation.
Furthermore, the agency maintains
transparency with respect to its decisions
and actions, in line with its safety mission,
and keeps a high level of cooperation in
working with the European Network of
Civil Aviation Safety Investigation Authorities (ENCASIA) Working Group 6 on
safety recommendations.
To fulfill its mandate, the agency also
monitors safety recommendations that
are issued to other aviation and nonaviation addressees.
Since 2011, a process to assess and
mitigate safety risks at the European
level has been established. At the heart
of this system is the concept of safety
risk management, composed of hazard
identification, risk assessment, and decision-making resulting in the best-agreedupon course of action to mitigate those
risks. EASA, member states, and industry
work closely together in this process. At
the European level, this process is coordinated by the agency and documented in
the EPAS.
The EPAS identifies the key safety
issues as well as the agreed-upon safety
actions to resolve or mitigate the hazards.
Safety recommendations are one of the
key inputs to the safety risk-management

Figure 2. Origin of safety recommendations received by EASA.
process. They provide information on
hazards as well as proposed solutions to
mitigate the associated safety risks to the
aviation system.

The annual safety recommendations
review
The annual safety recommendations
review is the document that provides
an overview of the follow-up performed
by EASA in response to recommendations addressed to the agency by SIAs in
relation to the investigation of accidents
and serious incidents or originating from
safety studies.
The review is now in its 10th edition,
reaching a level of maturity that is proportionate to the key role played by EASA
in European aviation safety, in particular
both as certification authority and regulatory.
Because of EASA’s position in the system, the agency is able to take action with
respect to systemic problems and other
risk-management issues.
The document collects and presents the
following information:
• general statistics data on the safety
recommendations addressed by SIAs
to EASA in 2016,

• replies that EASA has given to safety
recommendations in 2016, and
• safety topics that have been processed with actions taken.

Safety recommendations received
in 2016
During 2016, EASA received a total of 88
safety recommendations. Figure 1 shows
the total annual number of safety recommendations that the agency has received
over the last 10 years and its steady trend
since 2012.
In 2016, the safety recommendations
were addressed to EASA by the SIAs of 18
different member states in accordance
with the percentage distribution shown
in Figure 2 between EASA member states
and non-EASA member states. More
specific details are shown in Figure 3 (see
page 10).
The 88 safety recommendations
received were related to one study and
41 different occurrences comprising
30 accidents and 11 serious incidents.
Among them, 40 were classified as being
of “union-wide relevance” and 20 as being
of “global concern” by the European SIAs.
The safety study, containing one
safety recommendation addressed to the
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Figure 3. Member states’ contributions to safety recommendations received in 2016.
agency, was carried out by the AAIB UK
within the scope of general aviation (GA)
and referred to common airworthiness
issues related to several fatal accidents
involving aircraft registered overseas but
resident and operated within the UK.
Safety recommendations coming
from non-EASA member states mainly addressed actions that had already
been identified by EASA, and the safety
actions were already in progress. The
recommendations primarily focused
on mandatory upset recovery training,
including initial training consideration
and the extension of the icing environment to be used for certifying large airplanes. In addition, non-EASA member
states’ recommendations also triggered
the development of crash-resistant fuel
systems for helicopters to reduce postimpact fire.

Overview of safety recommendation
replies in 2016
In 2016, EASA issued 196 replies to
177 safety recommendations. Regular
updates were provided, and several
response letters were likely to have been
issued for the same recommendation
in a given year. The majority of replies
produced in 2016 were EASA responses
to recommendations that were received
in 2015 and 2016. However, replies to
recommendations from earlier years
10 • April-June 2018 ISASI Forum

were also disseminated for those cases in
which follow-up action and conclusions
were issued that necessitated updates
and/or closure of the safety recommendation (see Table 1, page 11).
The 80 final replies sent by the agency
in 2016 closed safety recommendations
in accordance with the following EASA
response category distribution:
• EASA agreed to take corrective
actions on 70 cases either by directly
applying the recommended actions
as was the case for 41 of them or by
partially agreeing to take corrective
action for 29 of them. In partially
agreeing, the agency recognized
the safety issue but took other
corrective actions than what was
recommended.
• In nine other cases, the safety recommendations were evaluated, and
the agency did not agree with the
safety benefit (see Figure 4, page 12).
To follow up, EASA examined whether the competent SIA considers the
response/reply as adequate or disagrees
with the proposed action that EASA
has implemented in compliance with
Regulation (EU) No. 996/2010. Figure 5
(see page 13) shows the total number
of response assessments that EASA has
received, based on the 80 final replies
that were sent in 2016. As assessed, 75%
of the responses provided by the agency

were deemed to be “adequate,” and 15%
were “not adequate.”

Key safety topics associated with
safety recommendation follow-up
The following paragraphs highlight the
safety issues stemming from the safety
recommendations received and/or dealt
with in 2016, together with the EASA
corrective actions that were taken in
response.
Medical and psychological conditions of
flight crew
The tragic crash of an Airbus A320 in the
French Alps on March 24, 2015, due to
an intentional descent via the autopilot
until collision with terrain reminded the
international aviation community that
the medical and psychological conditions of flight crews, if not detected, can
lead to a catastrophic outcome.
In the aftermath of the accident investigation led by the Bureau d'Enquêtes et
d'Analyses pour la sécurité de l'aviation
civile (BEA), six safety recommendations
were issued to EASA, all classified with
global concern and union-wide
relevance.
At the date of publication of the annual safety recommendations review, all of
them had been closed with final replies.
Furthermore, to discuss the implementation of these six safety recommendations and another set of six

safety recommendations issued by an
EASA-led taskforce convened by the
EU Transport commissioner, the agency hosted two global aircrew medical
fitness workshops and launched a survey
for operators that led to a revised safety
information bulletin (SIB No.: 2016–09)
on minimum cockpit occupancy in July
2016.
Finally, EASA published two opinions
as part of Rulemaking Task RMT.0700
“Aircrew Medical Fitness.” The first
opinion included an update of the rules
concerning the medical fitness of pilots
(Annex IV [Part-MED] of Commission
Regulation (EU) No. 1178/2011) and was
published in August 2016. The second
opinion was published in December
2016 and included proposals for new
operational rules to better support the
psychological well-being of pilots. EASA
is also developing a data repository of
medical certificates.
Helicopter offshore operations
In 2016, EASA received 20 safety recommendations stemming from the AAIB UK
investigation of the Super Puma AS332
L2 accident, registration G-WNSB, which
occurred on approach to Sumburgh
Airport on Aug. 23, 2013. These proposals addressed survivability after ditching,
cockpit image recording, safety management, maintenance, and training for
offshore passengers.

...the medical and psychological conditions of flight
crews, if not detected, can lead to a catastrophic outcome.
From EASA, the main development
was the publication of the EASA ED
Decision 2016/022/R of Oct. 6, 2016,
which addresses the safety risks identified for helicopter offshore operations,
taking into account new technologies to
establish a level playing field. The most
significant changes are related to training alternatives for passenger briefings,
airborne radar approaches, and survivability in the event of a helicopter capsize.
The following are the most significant
initiatives taken in 2016 on the subject:
• The publication of Commission
Regulation (EU) 2016/1199 of July 22,
2016, with regard to offshore helicopter operations, focusing on operating
procedures and crew training, flight
data monitoring, and occupant survivability on impact with water;
• The establishment of the Helicopter
Accident Data Collaborative Analysis Group to consider appropriate
actions to improve the safety of offshore helicopter operations; and an
offshore helicopter operations safety
risk portfolio has been compiled,
using the occurrence data to assess
the risk.

Year Recommendation
received in

Number of replies
sent in 2016

Including Final
Replies

2006

3

2

2007

2

0

2008

4

0

2009

6

3

2010

6

3

2011

20

13

2012

5

2

2013

19

6

2014

21

11

2015

30

18

2016

80

22

Total

196

80

Table 1. EASA Responses to Safety Recommendations in 2016 by Year Received

Collisions warning systems for GA to
mitigate the risk of mid-air collision/near
mid-air collision (MAC/NMAC)
In 2016, six safety recommendations
stemming from several occurrences were
received that proposed the need for a
collision warning system for GA aircraft.
To mitigate the risk for general airborne
collisions, these safety recommendations
address a wide range of measures, such
as general promotion, implementation of
standards, expanding requirements for
installation (extending minimum equipment), and certification of cost-efficient
collision-warning systems.
In addition to the response to the
specific recommendations, the agency
has taken on board the safety issue by including it in the 2017–2021 version of the
EPAS by addressing and taking further
actions on GA MAC/NMAC under the
umbrella of “General Aviation—Preventing mid-air collisions.”
Erroneous parameters at takeoff
The investigation reports and studies
regarding a number of accidents and
serious incidents worldwide have highlighted a safety issue related to the use of
erroneous mass data or takeoff performance data. The analysis conducted also
showed that various aircraft types have
been involved, making this a general
safety concern.
The safety information bulletin published by the agency in response to these
concerns (SIB No.: 2016-02) was aimed at
• raising awareness of the specific hazard to flight crews, operators, and
competent authorities;
• providing recommendations to operators on the completion of a specific
safety risk analysis and assessment
related to this issue to determine the
effectiveness of mitigations in place
and to ascertain the need for additional or alternative actions;
• providing recommendation on training items to be emphasized during
flight crew initial and recurrent
training to increase awareness on
the issue; and
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Figure 4. Safety Recommendation responses sent in 2016.
• providing recommendations on the
use of the operator’s flight data monitoring program to identify precursor
events.
Cabin air quality
EASA has received recommendations
regarding training crews to recognize
and manage a cabin air contamination
event; the mandatory use of emergency
protective equipment; the installation of
technical air monitoring systems, such
as sensors that have been combined with
appropriate filter systems; and to conduct further research on toxicity aspects.
In 2016, interdisciplinary safety recommendations were also addressed to other
“nonaviation” entities, e.g., in the field
of occupational safety and health, that
recommended research on the impact of
contaminated cabin air in aircraft on the
human body to minimize the potential
negative health effects for individuals
affected.
The following two studies commissioned by EASA have now been completed and are available on the EASA
website:
• in-flight cabin/cockpit air measurements (ref EASA.2014.OP.16) and
• aviation turbine engine oil toxicity
(ref. EASA.2015.HVP.23).
As a follow-up activity, further research has begun in a European Commission (EC) study, with technical
support from EASA, that will take into
12 • April-June 2018 ISASI Forum

account the findings and recommendations from the two EASA studies to
develop a comprehensive understanding
of the cockpit and cabin air quality.
Aircraft location and flight recorders
The agency has received several safety
recommendations encompassing a number of topics associated with aircraft location and flight recorders in the broad
spectrum of domains that range from
large aircraft engaged in commercial air
transport operations to rotorcraft in GA.
Among the actions taken, it should be
noted that the agency
• has been working within the framework of Rulemaking Task RMT.0249
with regard to locating an aircraft
in distress and with facilitating the
recovery of flight recorder data and
adapting the certification specifications for large airplanes (CS-25) to
facilitate the installation approval
of a deployable flight recorder on a
large airplane.
• has published Certification Memorandum CM-AS-008 to increase the
rate of successful transmission of
the emergency locator transmitter
signal.
• has been working through a number of dedicated rulemaking tasks
(RMT.0271, RMT.0272, RMT.0690)
to extend the in-flight recording requirements to lighter aircraft, while
introducing a specific framework
for the protection of airborne image

recording.
• has introduced, through an ED
Decision, an extended list of flight
data recorder parameters for newly
manufactured aircraft.
Risks posed by lithium batteries on board
Safety recommendations of global concern have raised the need to minimize
the risks associated when transporting
lithium batteries through increased
awareness of the airline industry and the
traveling public.
In response, the agency published in
2016 the following safety information
bulletins on when portable electronic devices (PEDs) become dangerous
goods:
• SIB No.: 2016–04, “Carriage of Personal Transportation Devices,” to
raise awareness about the transport
of small lithium-battery-powered
personal transportation devices.
• SIB No.: 2016–08, “Portable Electronic Devices Belonging to the Operator,” to raise awareness about the
risks associated with the wide use by
aircraft operators of PEDs containing lithium batteries that exceed
the limits imposed by the technical
instructions.
• SIB No.: 2016–14 (repealed and
amended by SR No. 2017–01 on
Feb. 09, 2017), ‘Safety Precautions
Regarding the Transport by Air of
Damaged, Defective, or Recalled

Lithium Batteries.”
Furthermore, safety recommendations
also resulted from the investigation of a
fire that was caused by a malfunctioning
nonrechargeable lithium-metal battery
in the emergency locator transmitter on
a B-787 parked at London Heathrow Airport on July 12, 2013. In 2016 the agency
published a special condition addressing
the specific risks of nonrechargeable
lithium batteries for new installations,
which is applicable to all new design
changes introducing such batteries for
CS-25 aircraft.
Loss of control prevention and recovery
training
Safety recommendations that EASA
received in 2016 stemming from recent
loss-of-control accident investigations address flight crew training improvements
with the specific objective of providing
the flight crew with the necessary competencies to identify and prevent stalls and
to recover from developing or developed
upsets.
Among the several initiatives undertaken by the agency was the launch on July
15, 2016, of Rulemaking Task RMT.0196,
“Update of Flight Simulation Training
Devices Requirements,” with the publication of the associated terms of reference
in conjunction with upset prevention and
recovery training.
Within the context of the actions ad-

dressing risk associated with upset, loss
of normal flight path, or loss of control
during go-around maneuvers as illustrated in the BEA’s ASAGA Study, the agency
published on Sept.14, 2016, the first
deliverable of Rulemaking Task RMT.064
“Requirements for Air Traffic Services,”
NPA 2016-09(B).
Security-related events
Events like Metrojet Flight 9268 in 2015
and Malaysian Airlines Flight MH17 in
2014 showed that aviation is being challenged by new threats and emerging risks
associated with security related-events,
which led to the issuance of specific safety recommendations.
To tackle this issue, on March 17, 2016,
the European High Level Task Force on
Conflict Zones, which was created as a
result of the meeting organized by EASA
and the Romanian civil aviation authority,
issued its final report to the European
Transport commissioner, with a proposal
to set up a European level conflict zone
alerting system, with cooperation among
member states, European institutions,
EASA, and other aviation stakeholders.
Furthermore, a conflict zone network
of focal points was established, composed
of focal points from EASA, the European
Commission, the European External Action Service, and EU member states that
are willing to contribute. The network
serves as a platform for sharing information on conflict zones and consults on

Figure 5. Received response assesments of EASA final replies sent in 2016.

draft EASA conflict zone publications.
The agency published several conflict
zone information bulletins containing information or recommendations regarding
risks to civil aviation arising from conflict
zones.
Unmanned aircraft systems
In 2016, five safety recommendations
were issued by the Italian Safety Investigation Authority stemming from a study related to interference of unmanned aircraft
in the Italian airspace with associated
risks for the safety of the flight of manned
aircraft. The recommendations covered
aircraft certification; aircraft operations;
oversight and auditing; and design, production, and manufacturing. Although
they were not addressed to EASA, due
to the emerging nature of the topic and
their classification as union-wide relevance and of global concern, they were
considered by the agency in the context of
the European Aviation Safety Task Force,
where the risks resulting from collisions
between drones of varying masses and
different categories of manned aircraft
have been assessed.
As a result, the need for a further coordinated and collaborative research program was identified, which should help
• confirm operational limitations associated with drone categories,
• influence the design of drones to minimize the risk if an impact occurs,
• categorize new drone designs that
utilize new drone technologies, and
• prevent unnecessary regulatory
actions from affecting the drone and
aircraft industries.

Conclusions
The annual safety recommendation review is a mature document published by
EASA that provides a comprehensive view
of the actions taken in response to the
safety recommendations received.
In 2016, the 196 replies issued by the
agency outlined several of the key safety
topics that are currently part of the EPAS
and are included in the safety risk-management process.
The analysis of the follow-up of the
safety recommendations provided by the
agency, based on the assessments
received, shows a very good acceptance of
the measures put in place and the
conveyed associated rationale.
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ENOUGH SAID ABOUT AIR/GROUND
CREW ERRORS: LET’S INVESTIGATE
INVESTIGATION ERRORS
By Mahmood Masood, Graduate Student, Department of Aviation,
University of Central Missouri, USA

I

t was bright and sunny and a perfect
flying day on March 28, 2011. Two F-7
fighters of the Pakistan Air Force (PAF)
were scheduled for a training mission.
At about 11:00 PST, the Number 2 pilot in
the formation reported a main landing
gear door open to the formation leader.
Following standard procedures, a safe
landing was made at the Air Force base.
This was the 19th case of its kind since the
inception of F-7s in the PAF. An investigation was ordered (PAF, 2011); however,
management was convinced that an
investigation into this occurrence would
be like finding a needle in a haystack, as it
was a known case. Earlier investigations
had been declared “undetermined” due to
the unavailability of conclusive evidence.
On the other hand, the investigating
officer (IO) was determined not to finalize
the investigation on “what happened” but
rather on “why it happened.” The IO went
through the database and looked at past
investigations pertaining to similar cases.
In most occurrences, the investigations
were undetermined and concluded by
precautionary replacement of the doors,
followed by subsequent rigging. Although
it was impossible to simulate the in-flight
characteristics on the ground, the IO
made efforts to replicate the conditions
as closely as possible. The aircraft was
jacked up, and multiple landing gear retraction/extension cycles were completed.

Initially, the operation was found normal with no duplication on the ground.
Based upon an exhaustive study of the
electromechanical system and considering the phenomenon of structural vibrations due to aerodynamic loads during
flight, the position of the landing gear
adapting joint was disturbed manually
followed by the retraction cycles. The
landing gear door closed but remained
“unlocked.”
An analysis of the incident revealed
that a small nut was overtightened during
a recent periodic rigging of the landing
gear (see Figure 1). This hindered the free
movement of the adapting joint, disturbing its angle subtly from 80 to 110 degrees, resulting in the door locking hook
remaining open in the air. The methodical
and systematic approach by a prudent IO
led to a breakthrough that resolved the
issue that was labelled as undetermined
for years by previous investigations.
In another occurrence (PAF, 2010),
following completion of a night training
mission on Aug. 17, 2010, red indication
lights remained illuminated after the
landing gears were lowered prior to landing. Checklist actions were taken, and the
gears were recycled; subsequently, the
aircraft landed safely. Upon investigation
of the incident, the cause was finalized by
the IO as a “one-time malfunction of the
landing gear up/down switch.” In the very

Figure 1. Change of adapting joint angle. The left figure shows the normal/
desired angle of 80 degrees, whereas the figure on the right shows the
disturbed angle of 110 degrees due to an overtightened nut.

next sortie, the same problem was repeated—only this time, it was more serious.
Upon failure of the normal extension
procedure, an attempt was made to lower
the landing gear through emergency
checklist procedures; however, the effort
was useless. Before attempting ejection,
the aircraft was flown to the designated area to carry out one last attempt to
extend the gears with the help of a special
maneuver. The effort was successful and
an immediate recovery was made, saving
the life of the pilot and a valuable aircraft.
This time, the same IO and a more experienced officer were appointed as IOs.
Upon a detailed investigation, the cause
was found to be an electrical short circuit
due to a hairline crack caused by chaffing
of the landing gear electrical wire (see
Figure 2). The shortcomings and errors
committed by the investigator during the
initial investigation resulted in a repeat
occurrence. It was realized that the initial
investigation was carried out in haste
to reinstate the aircraft for operational
requirements. A methodical investigation
in the first place would not have resulted
in such a close call.
Safety occurrence investigation, a major component of an organization’s Safety
Management System, helps to prevent future untoward events (FAA, 2010). Without a structured investigation methodology, it is difficult to collect and analyze all
pertinent information, assess risks, and
produce recommendations that would
help improve safety. The above-mentioned occurrences may seem less consequential but show the contrasting nature
of incident investigations carried out in
the same operating environment. While
the human-factor aspect of the air and
ground crew continues to be the greatest contributor to aviation accidents, it
is beyond doubt that there is a human
factor associated with investigators as
well, which poses a serious challenge to
modern investigators. An error made in
an investigation can be as grave as the
cause of an incident itself. If the above
cases are studied and analyzed, they have
serious hidden messages and tell us how
the quality of incident investigations can
enormously impact the safety of human
lives and assets.
In the first occurrence, the landing
gear doors opening in air were known
cases. Based upon the findings of earlier
investigations, they were accepted by
the organization as a design limitation.

Figure 2. Hairline crack on electrical wire due to chaffing.
It was not until the 19th incident that a
determined investigator followed a logical
approach to find the exact cause, thus defying earlier investigations. If he had been
unenthusiastic like the second case study
above, and had followed the past methodology, it would have been no more than
just another undetermined investigation.
Therefore, the determination and inquisitive nature of an investigator is a first step
toward finding the exact cause.
Although previous investigation reports
may play a part in identifying the history
of an occurrence, they may negatively
influence both the approach and thinking
of an investigator—especially an inexperienced one. A sole reliance on previous reports can lead to tunnel vision, narrowing
the scope of an investigation. Therefore,
past investigations may only be referred
to as a starting point toward determining
the root cause. The aim should be to identify additional contributing factors that
may have led to the occurrence followed
by ruling them out one by one based on
evidence.
For both aforementioned case studies, the real causes were finally found by
simulating and replicating the in-flight
characteristics. In many cases, the exact
replication of the failure process may not
be feasible; however, as incidents occur
during aircraft operation in the air or on

the ground, simulation of the events during an investigation should be an investigator’s priority. Trying to replicate is a
good way to duplicate the in-flight events
and record the evidence before it is lost
while trying to follow a predetermined
checklist. This can be as simple as blocking the Pt probe on the Number 1 engine
with duct tape to simulate the in-flight
icing conditions as it was done during the
investigation of the Air Florida Flight 90
accident. Therefore, physical reenactment
of the scenario or even the data retrieved
from the flight data recorder, the cockpit
voice recorder, and other test equipment
can be instrumental in the investigation
process.
Sound technical analysis serves as the
cornerstone of investigations concerned
with determining why systems fail. Consideration of minor details while investigating an occurrence is therefore paramount. A slight change of angle in the
first case study and a hairline crack on the
wire in the second are testament to the
fact of how these little details, which are
difficult to ascertain, can adversely affect
the performance of a system. Therefore, a
thorough study and understanding of the
system involved and keen observations by
the investigator are necessary to isolate
the cause of an occurrence.
The repetition of the same occurrence
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in subsequent sorties/operation of the
aircraft discredits the incident investigator’s ability and professionalism. A
recurrence means a human error on the
part of an investigator failing to prevent
the repetition by not finding the cause in
the first place. Hence, for an investigator
to establish his or her competency, it is
essential that all available resources be
utilized effectively the very first time to
determine the exact cause and provide
suitable recommendations to avoid
recurrence.
A significant difference between
incident and accident investigations is
that incident investigations are usually carried out in a time-compressed
environment. In a fast-paced, operations- and business-driven environment
like military, commercial, and even
corporate aviation, there is less time
for occurrence/incident investigation,
which creates additional pressure on
the investigator. At one point or another,
an investigator encounters such pressures, which may lead investigators to
make unnecessary errors like the second
case study above. To overcome this, it is
imperative for investigators to use the
quality of assertiveness so that these
pressures can be mitigated without compromising the quality of an investigation.
Inferring from the definition given by
the International Civil Aviation Organization (2010), the principal objective of
an investigation is to prevent recurrence,
reduce risk, and advance aviation safety
performance. Like the much-discussed
air and ground crew errors, commonly
attributed as human factors, there are
human errors committed by air safety
investigators that—instead of reducing
the risk—can result in substitute or
residual risks. These errors are less
talked about and can be detrimental to
aviation safety. Therefore, there is a dire
need to stress and research this facet of
human errors, as unsafe events will
continue to happen in the aviation
industry. Quality investigations—which
determine failure causation—prevent
future accidents, and that really makes a
difference in aviation.
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AF447 AND GERMANWINGS
INVESTIGATIONS: WHAT
DIFFERENCE DO OR DID
THEY MAKE?
By Philippe Plantin de Hugues and Arnaud Desjardin, Bureau d'Enquêtes et
d'Analyses pour la sécurité de l'aviation civile
Lessons Learned from
The AF447 Investigation
(by Philippe Plantin de Hugues)
The Air France Flight 447 accident highlighted difficulties
that have hindered the timely
location and subsequent
recovery of the wreckage and
flight recorders. The Bureau
d'Enquêtes et d'Analyses pour
la sécurité de l'aviation civile
(BEA) set up an international
working group, chaired by myself and Arnaud Desjardin, to
define the best solutions to ensure that nobody would ever
have to face what we faced
with the AF447 sea search.

In the BEA investigation
reports, based on the results
of our international work, we
proposed safety recommendations specifically regarding
new requirements for underwater locator devices (ULDs)
attached to flight recorders.
We convinced the international working group to conduct
a cost-benefit analysis as well
as an analysis of all potential
solutions to locate wreckage
under water to facilitate the
application of our work by the
International Civil Aviation
Organization (ICAO).
It took a few months after
the issuance of the safety rec-

ommendations to ensure that
the ICAO FLIREC-P (Flight Recorder Panel) was designated
to develop proposed amendments to Annex 6 for the
installation of low-frequency
8.8 kHz ULDs. Also proposed
was extending the duration of
the ULD’s battery life from 30
to 90 days. My impression was
that ICAO was very reactive on
this matter, because the AF447
event was fresh in the mind of
the ICAO Air Navigation Commission (ANC) and the wreckage had, at that time, still not
been found—and the fact that
the extension of battery life of
ULDs was a low-cost solution.

Arnaud Desjardin
is the deputy head of the Investigation Department of the
Bureau d'Enquêtes et d'Analyses
pour la sécurité de l'aviation
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Figure 1. International Civil Aviation Organization process for recommendations on using underwater
locator devices and autonomous distress tracking.
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April-June 2018 ISASI Forum • 17

The ULD recommendations
were implemented quickly by
ICAO, leading to new carriage
requirements taking effect
on Jan. 1, 2018. I, as chairman
of the ICAO FLIREC, then
conducted a survey on the
implementation of the 8.8 kHz
ULD standard in worldwide
national regulations. Currently, 37 countries have modified
their local regulations. Among
these, 32 are European. The
other regulations that have
included these new provisions
are coming from Thailand,
the United Arab Emirates, the
China Hong Kong Special Administrative Region, the China
Macao Special Administrative
Region, and the Republic of
the Philippines. Development
of national regulations is
under way in other parts of
the world.
The acceptance of the other
more complex recommendations relating to position
reporting, locating an aircraft
in distress, and timely flight
data recovery took longer—
and they were rejected a first
time in 2012 and a second
time in 2013 by the ICAO ANC.
This occurred despite the fact
that Arnaud and I wrote safety
recommendations, in the
framework of the AF447 investigation, based on the results
of the international Triggered
Transmission of Flight Data
Working Group (TTFD), which
had more than 100 members.
We created this working
group to assess the technical feasibility of triggering
in-flight transmission of data
based on the indication of
an emergency to help locate
wreckage of fixed-wing aircraft accidents over maritime
or remote areas. We pursued
the concept of detecting a
distress situation despite some
individuals explaining that
it would not work—that detection would not occur with
sufficient time before impact.
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It is true that the concept was
more complex than the ULD
issue.
To ease the work of the
ANC, we provided performance-based values (4 NM
and 1 minute). The long-term
objective was also the certification of the means of compliance with standards and recommended practices. Despite
these efforts, the FLIRECP
proposals for distress tracking
(ELT-DT) were rejected twice
by the ANC. My perception
at that time was that several
members of the ANC believed
that the disappearance of one
aircraft was a unique case.
And because the wreckage
was found, developing new
amendments regarding locating an aircraft in distress was
no longer a top priority. Figure
1 (see page 17) illustrates the
ICAO process on ULDs and
locating an aircraft in distress
when using autonomous distress tracking (ADT).
After the loss of MH370, the
ICAO ANC agreed to a new
modified proposal from the
FLIRECP on establishing new
international provisions for
locating an aircraft in distress
and recovering the flight
recorder data.
In response to a number of
safety recommendations, including the ones from the BEA
on the AF447 accident, the European Aviation Safety Agency
(EASA) proposed, in Notice of
Proposed Amendment (NPA)
2013–26, changes to flight
recorder requirements and
mandated the use of a longrange/low-frequency ULD for
certain aircraft to improve
the possibility of locating a
missing aircraft. This NPA was
issued three months prior
to the MH370 accident. This
disappearance contributed to
fast-tracking the preparation
of EASA Opinion 01/2014
on May 6, 2014, which led to
Commission Regulation (EU)

2015/2338 on Dec. 11, 2015,
establishing flight recorder
requirements and underwater
locating devices and aircraft
tracking systems.

Lessons Learned from the
Investigation into the
Germanwings Accident
(by Arnaud Desjardin)
The BEA investigation into
the Germanwings accident
in the French Alps in March
2015 was completed in March
2016. The BEA’s final report
concluded that the process for
medical certification of pilots,
in particular self-reporting
in the case of a decrease in
medical fitness between two
periodic medical evaluations,
did not succeed in preventing
the copilot, who was experiencing a mental disorder, from
exercising the privilege of his
license. The following may be
contributing factors:
• the copilot’s probable fear
of losing his right to fly as
a professional pilot if he
had reported his decrease
in medical fitness to an
aeromedical examiner;
• the potential financial
consequences generated
by the lack of specific insurance covering the risks
of loss of income when
unfit to fly; and
• the lack of clear guidelines
in German regulations on
when a threat to public
safety outweighs the
requirements of medical
confidentiality.
The BEA issued safety
recommendations addressed
to the World Health Organization (WHO), the International
Air Transport Association
(IATA), and European authorities/bodies to
• define rules to require
health-care providers to
inform appropriate authorities when a patient’s
health is very likely to

impact public safety, while
still protecting a patient’s
private data from unnecessary disclosure.
• define modalities under
which EU regulations
would allow a pilot to be
declared fit to fly while
taking antidepressant
medication.
• encourage operators to
implement measures to
mitigate the socioeconomic risks related to a
pilot’s loss of license for
medical reasons.
Annex 13 to the Convention on International Civil
Aviation, Standard 6.10 and
Regulation (EU) No. 996/2010,
Articles 17 and 18, require the
need to communicate safety
recommendations, by a safety
investigation authority, to
the organization concerned.
Those provisions require that
an addressee receiving a safety
recommendation respond
within 90 days, informing the
issuing authority of the actions taken or under consideration, and where appropriate
the time necessary for their
completion, and if no action is
taken, the reason why. Regulation (EU) No. 996/2010 also
requires that within 60 days
of the receipt of the reply, the
safety investigation authority
inform the addressee whether
it considers the reply adequate
and to give justification when
it disagrees with the decision
to take no action.
Of the 11 safety recommendations issued for the
Germanwings accident, as
of June 2017 the BEA had
received a formal response
for eight. Among those eight
responses, five were considered by the BEA as adequate.
The safety recommendations
without any response or with
a response not assessed as
adequate by the BEA include
the following:

BEA Safety Recommendation FRAN–2016–019
Issued on March 15, 2016

BEA Safety Recommendation FRAN–2016–018
Issued on March 15, 2016

Without waiting for action at EU level, the Federal Ministry of
Transport and Digital Infrastructure (BMVI) and
the Bundesärztekammer (BÄK) edit guidelines for all German
health-care providers to
• remind them of the possibility of breaching medical confidentiality and
reporting to the Federal Aviation Office (LBA) or another appropriate
authority if the health of a commercial pilot presents a potential public
safety risk.
• define what can be considered as “imminent danger” and “threat to
public safety” when dealing with a pilot’s health issues.

The European Commission, in coordination with EU member
states, defines clear rules to require health-care providers to inform the
appropriate authorities when a specific patient’s health is very likely to impact
public safety, including when the patient refuses to consent, without legal risk
to the health-care provider, while still protecting the patient’s private data from
unnecessary disclosure. These rules should take into account the specificities
of a pilot, for whom the risk of losing their medical certificate, being not only a
financial matter but also a matter related to his or her passion for flying, may
deter the pilot from seeking appropriate health care.

limit the legal consequence for health-care providers breaching medical confidentiality in good faith to lessen or prevent a threat to public safety.
Summary of the Response Sent
by the BMVI on June 13, 2016

“Immediately after the publication of the report, the BMVI had contacted
the Federal Ministry of Health (BMG) as the competent authority for medical issues. Thereupon, the BMG invited us to participate in talks on this issue, which
were held in Berlin on April 27, 2016, and which were also attended by the
representatives from the German Medical Association…. It is important to note
that it is in principle possible under German criminal law to justify a breach of
confidentiality to protect higher-ranking legal assets…. The German Medical
Association promised to discuss with the competent bodies the revision of
the recommendations concerning medical secrecy, data protection, and data
processing in medical practice that it had published together with the National
Association of Statutory Health Insurance Physicians in order to provide clarity
to doctors on the legal situation….
The BMVI will, in coordination with the BMG, monitor the work of the German
Medical Association and, moreover, participate in the relevant work at the
European level.
The BMVI and the German Medical Association will inform you about the progress achieved in the course of the revision of the safety recommendations….”

BEA’s Assessment of the Response
Sent on July 13, 2016
The BEA notes that the BMVI has engaged discussion with the BMG and the
BAK and also indirectly with the National Association of Statutory Health Insurance Physicians…. However, the BEA understands that no decision has been
taken yet to edit guidelines for all German health-care providers.
Consequently, the BEA delays its assessment until further details
can be provided about the progress of the action taken or under consideration
or if no action is taken the reasons therefore.

Summary of the Response Sent by the
European Commission on June 13, 2016

“The commission agrees that the recommendation must involve the member
states because the confidentiality of medical data is regulated by national
rules. It is important to note that on Dec. 7, 2015, the commission adopted a
new aviation strategy. It included a proposal for a revision of the EU’s aviation
safety rules (Regulation [EC] No. 216/2008). We would like to highlight that
this proposal addresses the issue of aeromedical data…. Paragraph 2 of Article
63 states that ‘the national competent authorities, aeromedical examiners, and
aeromedical centers shall also exchange through the repository information
concerning medical fitness of pilots….’ And we would like to highlight that Paragraph 4 contains the following proposal: ‘Member states and the agency shall
ensure that data subjects whose personal data are processed in the repository
are informed, ex ante, thereof.’
“With the above context, the intent is that the proposal aims to inform the
patient about the process but not to seek his or her agreement. Paragraph 7
contains provisions to protect the information included in the repository from
unnecessary disclosure. Therefore, we consider that this approach answers the
intent of this safety recommendation….”

BEA’s Assessment of the Response Sent on July 13,
2016
The BEA considers the European Commission response as not
adequate….
The proposed revision of Regulation (EC) No. 216/2008 does not apply to
general/private health-care providers outside of the field of aeromedical
certification of pilot fitness. Therefore, without clear guidelines at the EU level
on the balance between medical confidentiality and public safety, it is likely
that private physicians in the EU would still be challenged in their decision
process when they become aware that a pilot, who they see as their patient, is
very likely to impact public safety….
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BEA Safety Recommendation FRAN–2016–017
Issued on March 15, 2016

BEA Safety Recommendation FRAN–2016–015
Issued on March 15, 2016

The World Health Organization developed guidelines for its
member states to help them define clear rules to require health-care providers
to inform the appropriate authorities when a specific patient’s health is very
likely to impact public safety, including when the patient refuses to consent,
without legal risk to the health-care provider, while still protecting patient’s
private data from unnecessary disclosure.

IATA encourages its member airlines to implement measures to mitigate the
socioeconomic risks related to a pilot’s loss of license for medical reasons.

Response Sent by the WHO
None
The BEA’s multiple requests for a response, including a chasing letter sent to
the director general of WHO on Feb. 20, 2017, were all left unanswered.
BEA’s Assessment of the Response
N/A
BEA Safety Recommendation FRAN–2016–016
Issued on March 15, 2016

Summary of the Response Sent by IATA
on June 15, 2016

“lATA and its member airlines work with all tools at their disposal to prevent
any accident from occurring. With specific relation to this tragedy, IATA will
undertake a review of its Safety Management System guidance to determine
if any related materials might be strengthened or improved. Additionally, any
recommended implementation of new best practices that may be identified,
or lessons learned in the area of risk management pertaining to pilot mental
disorders, will be addressed. lATA believes that loss of license insurance for pilots is a matter of labor negotiation between employers and the employees or
the unions; it is frequently regulated by national labor laws. The IATA mandate
and scope does not include any involvement in such matters. However, IATA
proposes to recommend to its member airlines the need to inform and provide
guidance to their pilots with regard to the possible effects of the loss of ability
to operate as a pilot for any reason. This guidance should also include explanations of the options available to pilots seeking the best available protection
from the consequences of the loss of their license for medical reasons.”

EASA defines the modalities under which EU regulations would allow a pilot
to be declared fit to fly while taking antidepressant medication under medical
supervision.
Response Sent by EASA
None
BEA’s Assessment of the Response
N/A
The status of these safety recommendations show that,
although most stakeholders agree with the conclusions of the
BEA, little or no actual progress has been made on these topics
since the release of the final report.
This lack of progress may be partly explained by the fact that
some of the safety recommendations were addressed to international organizations outside the EU, like WHO and IATA. The
provisions of Annex 13 apply to contracting states, so technically international or supranational organizations might not feel
compelled to abide by the provisions of Annex 13.
More importantly, the delay in implementing the BEA safety
recommendations is most probably due to the fact that they
deal with broad issues, which go beyond the aviation community: medical confidentiality and mental health in the workplace
touch upon core values of society and have various impacts on
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BEA’s Assessment of the Response sent on
July 13, 2016
The BEA considers the IATA response as partially adequate.
Although, the BEA recognizes that loss of license insurance matters may be
affected by national labor laws and local social context, the BEA believes that
this would not prevent IATA from having a role in promoting more proactive
actions by its member airlines on these matters.

states’ cultural background.
Medical confidentiality is a key principle in ensuring trust
between doctors and patients. The fact that people are encouraged to seek advice and treatment, with the guarantee that their
personal information will be kept confidential, benefits society
as a whole as well as the individual. Trying to change current
regulations and practices to improve air safety might, if not
established and implemented carefully, have adverse effects that
negate the intended benefits.
However, in the view of the BEA, these more challenging
recommendations are the ones that are the most likely to really
make a difference on the issues raised by the Germanwings
accident. Implementing such recommendations is likely to raise
objections from a number of interested parties and requires a
(Continued on page 30)

The Future of Aircraft Accident Investigation
ISASI is pleased to announce that the Society’s annual seminar website and registration forms for
ISASI 2018 are now open. Please go to http://isasiannualseminar.com for all current information
regarding the event. Details of the technical program will be published soon.

ISASI 2018 will be held October 30th to November 1st 2018, at the
InterContinental Hotel, Festival City, Dubai.
You can find information about planned companion
tours during the seminar and a postseminar
optional tour posted on the event website. Links to
travel information, for example, visa requirements
and dress codes for seminar events and tours
are on the event website as are room reservation
information and deadlines. Hotel reservations can
be made at the InterContinental or the nearby
Crowne Plaza.
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A PREEXISTING FRACTURE IN A
HELICOPTER COMPOSITE ROTOR
BLADE SYSTEM

O

n June 16, 2010, a
Kaman K-1200 helicopter with registration
number N134WC was
performing logging operations
near Donnelly, Idaho, USA.
As the helicopter was pulling
a large log off the ground,
witnesses reported hearing a
loud, unusual noise coming
from the helicopter, at which
point portions of the rotor
blades departed the helicopter. The aircraft subsequently
crashed, killing the pilot.
The flight was operating
under visual flight rules and
an overcast ceiling of 12,000
feet; winds were light and
variable, and the temperature
was 6 degrees Centigrade.
The helicopter reportedly was
operating at approximately
200 feet off the ground when
the accident sequence began,
and the accident site is at an
elevation of approximately
6,300 feet. The total external
weight being lifted by the helicopter was 6,491 pounds, and
the total gross weight of the
helicopter and the load was
12,288 pounds.
The U.S. National Transportation Safety Board (NTSB)
initiated an investigation into
the accident and determined
that the accident was caused
by “the collision of two counterrotating main rotor blades
for undetermined reasons,
which resulted in a loss of control.” Exponent was retained
by the owner/operator of the
helicopter to identify the root

cause of the accident.

Kaman K-1200 helicopter
Figure 1 shows a photograph
of a K-1200 helicopter in flight.
The aircraft has two counterrotating rotors that are
located on pylons above the
cockpit. Each rotor has two
blades. The blades intermesh
and are linked by gearing to
coordinate their rotation. The
normal operating speed for
the blades is 270 RPM.
During flight, control of
the helicopter is achieved
through servo flaps mounted
on the trailing edge of each
blade, as shown in Figure 2.
The pilot gives a control input,
which causes the servo flaps
to deflect. Deflection of the
servo flaps causes the blades
to twist, thereby changing the
lift on the blades and hence
controlling the movement of
the helicopter.
Figure 3 shows a schematic
of the servo flap mechanism.
To increase the lift on the rotor blade, as would be required
to lift a log off the ground, the
pilot provides a control input
that raises the trailing edge of
the servo flaps. This creates
a downward aerodynamic
force on the flap, which in
turn causes the rotor blade to
twist with its leading edge up.
Pitching up of the rotor blade
leading edge increases the lift,
causing the helicopter and its
payload to move upward.
The servo flap has a con-

stant cross-section along its
span, resulting
in a rectangular
planform with
a span of 34.4
inches and an
approximate
width of eight
inches from the
leading edge to
the trailing edge.
A cross-sectional
view of the flap is
shown in Figure 4
(see page 24). The
flap is attached
to the rotor blade
with two brackets, visible in
Figure 2—one at
the inboard edge
and the other
on the outboard
edge of the flap.
The material used
for the flap is a
graphite/epoxy
fabric composite.
On N134WC,
servo flap 109A
was attached to
blade 169A. Rotor
blades 169A and
169B were attached to the left
rotor hub; blades
94A and 94B were
attached to the
right rotor hub.
Figure 5 (see
page 24) shows a
diagram identifying the serial
numbers of these

By Torstens Skujins,
Ph.D., P.E.; and Joseph F.
Rakow, Ph.D., P.E,
Exponent Engineering
and Scientific Consulting

Figure 2. K-1200 servo flap.

Figure 1. Kaman K-1200
(image taken from Kaman K-MAX brochure).

Figure 3. Schematic of servo flap function (not to scale).
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Figure 7. Top view of servo flap 109A showing the detachment of
the trailing edge from the leading edge just behind the main spar.

Figure 4. Cross-sectional view of servo flap airfoil shape and
internal structure; crack location on top skin indicated.

Figure 8. Zipper marks identified by white arrows at location C (
inboard). The bold arrow shows the direction of crack propagation.

Figure 5. Blade and servo flap locations on N134WC (not to scale).

Figure 6. Servo flap in postaccident condition.
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Figure 9. Zipper marks identified by white arrows at location A (outboard). The bold arrow shows the direction of crack propagation.

parts of the rotor system.

Servo flap fracture
origination and growth
Servo flap 109A was found in two
pieces at the accident site. The
leading edge was still attached to
blade 169A, which had separated
from the rest of the helicopter.
The trailing edge, or afterbody, of
the flap had completely separated
from the leading edge and was
lying adjacent to the fuselage and
tail. Figure 6 shows an image of
the servo flap in its postaccident
condition; the forebody was removed from blade 169A during the
postaccident investigation.
Upon receipt, the servo flap
was examined both visually and
microscopically. The flap did not
show evidence of any significant
impacts during its final failure. The
fracture surfaces indicated that
the flap had failed in bending with
tension on the top and compression on the bottom. This loading is
consistent with the aerodynamic
loading associated with the configuration shown in Figure 3 (see
page 23).
The next step was a detailed examination of the fracture surface.
First, in order to facilitate an upclose look at the surface, material
was cut out of the flap, as shown in
Figure 7.
Then the entire fracture surface was examined to identify the
direction of crack growth. Figure 8
shows close-up views of the fracture near location C (see Figure 7)
on the inboard section of the flap.
Zipper marks, visible in the white
painted surface along the fracture and extending out from the
fracture in a direction toward the
trailing edge and outboard section
of the flap (traveling from bottom
right to top left in the figure), were
created in the painted surface as
the fracture traveled from right
to left, inboard to outboard. This
pattern continues at location A on
the outboard section of the flap,
as shown in Figure 9. In general, these patterns show that the

Figure 10. Servo flap area of crack origination; impact damage in the box.
Figure 11. Zoomed-in view
of crack origin location
showing impact damage as
well as white paint inside
crack.

Figure 12. Cross-sectional
view of paint in crack at
servo flap location C.
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Figure 15. Schematic showing rotor blade contact locations,
(drawing not to any scale); number does not imply sequence.

Figure 13. Visual image and energy-dispersive spectroscopy map of
the crack surface showing the presence of titanium from the paint.

Figure 16.
Bottom view of
blade 94A showing contact area
1; the highlighted scrapes are
from the blade
169A grip.

Figure 17. Views of the blade 169A grip (contact area 1) containing
material from blade 94A.

Figure 14. Energy-dispersive spectroscopy map of the top surface of
the servo flap, which is covered in white paint.
Figure 18. Bottom view of blade 94B showing contact area 2; the
scrape marks came from the grip of either 169A or 169B.
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fracture grew from inboard to
outboard.
After determining the
direction of crack growth,
Exponent examined the area
from which the fracture grew,
as shown in Figure 10 (see
page 25). In that area, there
is an indentation or impact
mark on the top surface of the
flap, shown in Figure 11 (see
page 25). The indented region
appears to have been painted,
as crevices within the indentation are filled with paint.
Examination of the fracture
surface immediately under
the indentation revealed paint
inside the fracture, present on
both mating surfaces of the
fracture, as shown in Figure
12 (see page 25). The paint has
the same color as the paint on
the outside surface of the flap.
To help confirm that the
substance on the fracture
surface is paint, the fracture
surface was analyzed with
energy-dispersive spectroscopy (EDS). EDS uses an X-ray
beam to identify the elements
present at the surface of a
sample. Figure 13 shows a
microscope image of the white
substance on the fracture
surface, alongside an EDS map
of the surface. The map shows
the locations that contain
titanium, a common signature
element of paint. Note that
the shape of the titanium map
mimics the shape of the white
substance in the microscope
image. EDS was performed on
the white top surface of the
flap, which confirmed the high
prevalence of titanium in the
paint, as shown in Figure 14.
These findings show that
some portion of the servo flap
fracture was present the last
time the flap was painted.
The size of the paint mark on
the fracture surface indicates
only an approximate crack
size that was present at the
time of painting. During the
final flight and lifting of the
large log, the loading on the
crack reached a threshold that

caused the afterbody of the
servo flap to break off from
the forebody, beginning the
accident sequence.

Blade response to servo
flap failure
Failure of servo flap 109A
initiated a chain of events that
led to the downing of the helicopter. At the time of the servo
flap failure, the helicopter had
just lifted a large log off the
ground. The total weight of the
helicopter and payload was
approximately 12,000 pounds.
With four rotor blades on the
helicopter, the nominal lift on
blade 169A would have been
approximately 3,000 pounds.
When servo flap 109A failed,
the immediate consequence
was the untwisting of the
blade and consequently a
reduction in lift on the blade.
Using a basic strip theory
aeroelastic calculation, Exponent estimated the loss of
lift to be approximately 1,000
pounds.
This sudden reduction in
lift on blade 169A, and sudden
imbalance in lift compared to
169B, which still had its servo
flap intact, would induce
significant oscillations into
the helicopter’s rotor system,
including significant tilting
of the rotor at its teeter pin.
These oscillations include
vertical deformation of the
blades as well as tilting of the
blades about the teeter pin at
the blade hub. This action produces blade tip deflections of
as much as several feet in the
vertical direction, sufficient to
allow the left and right rotor
blades to impact each other.

Rotor blade contact
The physical evidence on the
rotor blades shows that the
blades impacted each other
in multiple locations. The
blades came into contact with
each other at four distinct
locations, which are shown
in Figure 15. The four contact

Figure 19. NTSB figure matching outboard bracket from blade 94B
with indentation on leading edge of blade 169B.

Figure 20. Contact area 4 between the leading edges of 94B and
169B.
areas are discussed below; the
numbering of the contact areas does not imply sequence.
Contact 1 consists of the
root of blade 94A and the
grip of blade 169A. On blade
94A, the fracture is between
stations 50 and 65. Figure 16
shows a photograph of the
fracture area on blade 94A.
The highlighted scrape marks
were generated by impact with
the blade 169A grip. As highlighted in Figure 17, a piece of
material from the 94A blade
was found in the grip after
impact. During their investigation, the NTSB matched this
material to the 94A blade.
Contact area 2 consists of
the root of blade 94B and one
of the 169A/B grips. Scrape
marks are present on the
underside of blade 94B, shown

in Figure 18, and are similar in
nature to the scrapes caused
by the grip impact on blade
94A.
Contact area 3 consists
of the outboard servo flap
bracket on blade 94B (blade
station 226) and blade 169B at
blade station 198. The damaged outboard flap bracket, as
shown in Figure 19, matches
an indentation at station 198
on the leading edge of blade
169B.
Lastly, as shown in Figure
20, contact area 4 consists of
leading edge to leading edge
contact between blades 94B
and 169B. On blade 94B, this
area is centered roughly at
station 195, whereas on blade
169B this area is centered
roughly at station 205.
(Continued on page 30)
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NEWS ROUNDUP
ISASI Participates in WAI Conference
ISASI representatives attended the 29th Annual International
Women in Aviation (WAI) Conference, March 22–24, in Reno,
Nevada, USA, along with 3,200 participants who included 114
international representatives from 21 countries. The exhibit
hall hosted 162 companies and organizations, representing all
aspects of the aviation community.
More than 200 local girls, ages 8–17, participated in Girls in Aviation—Reno, a successful youth outreach program introducing
youngsters to the possibilities of an aviation career through fun
activities, role models, and an exhibit hall tour. A highlight of each
conference is the induction of women into the WAI Pioneer Hall
of Fame. This year's honorees included Bonnie Tiburzi Caputo,
Kathleen Fox, and Brig. Gen. Linda K. McTague.
During the three-day conference, 142 scholarships were distributed to WAI members at every stage of life for academic use,
lifestyle enhancement, and flight training including type ratings.
A total of $695,500 in scholarships was awarded, putting the total
amount of scholarships given out since 1995 at $11,495,581.
ISASI Office Administrator Ann Schull expressed thanks to
Society booth volunteers Capt. Aileen Watkins, Atlas Air; Ruthann
Bledsoe, Alaska Airlines; Col. Craig Bledsoe, P.E. CSP, Alaska
State Defense Force; and Denise Davalloo, Southern California
Safety Institute-Registrar, and to Erin Carroll, Southwest Airlines
manager of air operations investigations, for providing her flight.
Schull added that during the conference booth volunteers signed
up 17 new ISASI members, one renewal, and one renewal with an
upgrade.
Next year's WAI conference will be March 14–16, 2019, in Long
Beach, California, USA.

Under Olateru, the AIB has brought the flight safety laboratory and the flight recorder readout facility in Abuja up to a very
high standard. The flight recorder laboratory personnel were
trained in Nigeria in July 2017 by the Transport Safety Investigation Bureau-Singapore (TSIB) and then received on-the-job
training with the TSIB and the U.S. National Transportation
Safety Board in the first quarter of 2018. Bringing ongoing investigations to a conclusion has been a high priority of the AIB, and
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•

•

•

ISASI representatives staff the Society’s booth during the annual International
Women in Aviation Conference. From left are Denise Davalloo, Southern California Safety Institute; Ruthann Bledsoe, Alaska Airlines; Craig Bledsoe, Alaska
State Defense Force; Aileen Watkins, Atlas Air; and Ann Schull, ISASI.

AIB Nigeria to Reactivate Corporate Membership
The Southern California Safety Institute (SCSI) conducted a
two-week accident investigation course April 9–20 in Abuja,
Nigeria, for the Nigerian Accident Investigation Board (AIB). The
lead instructor was Matt Robinson, SCSI’s accident investigation
director. ISASI International Councillor Caj Frostell was a guest
instructor. The program included a presentation on ISASI. According to Akin Olateru, the CEO/commissioner of the Nigerian
AIB, the AIB will reactivate its corporate membership in ISASI.
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CSASI President Barbara Dunn reports that member Toni Ketchell passed away on Dec. 14, 2017, after
many struggles with her health. She will be missed by
all who knew her. Toni became an American Airlines
stewardess on March 9, 1965, at age 25. Her rigorous
and disciplined training would remain her standard
for life. Eight months later, she was on board American
Airlines Flight 383 when it crashed on Nov. 8, 1965.
During the descent into the Greater Cincinnati Airport,
she was sitting in a jump seat. The aircraft flew into a
hill, and upon impact, Toni was thrown into a tree. She
was critically injured and spent the next 4 1/2 years in a
hospital. In subsequent years, Dunn said, “Toni became
a strong advocate of airline cabin safety and a pillar of
strength and hope to victims and families of aviation
events. Her commitment to aviation safety became a
tribute to her life.”
ISASI is sad to report that lifetime member Wolfram
Capelle died in Germany on April 7, 2018, after a short
and intense struggle with an aggressive cancer. His son
Cristoph noted that Wolfram “was a proud member of
ISASI and appreciated all the meetings he attended. He
found a lot of good friends among his colleagues in the
organization.” Wolfram joined ISASI in 1980.
ISASI member Dr. Rob Lee died on April 27, 2018,
after a battle with cancer. ASASI President Rick Sellers
reported that Rob will be remembered as a great friend
and colleague who had an infectious smile and wonderful talent for getting people together. Sellers wrote,
“Rob’s contribution to aviation safety will be a truly
lasting testament to his work. Rob was the former
director of the Australian Bureau of Air Safety Investigation [BASI] and was a pioneer of the application of
human factors and system safety concepts to air safety
investigations. He transformed BASI into an innovative,
multiskilled organization that concentrated equally on
air safety investigation, proactive accident prevention,
and safety enhancement.” In 2000, Rob set up his own
consulting business and worked extensively in human
factors and accident investigation around the world. “In
his work,” Sellers observed, “Rob always demonstrated
a keen understanding of different operational contexts
and the human factors associated with
them. Many members of the public
and the Australian Defence Force are
safer today, as they go about their dayto-day work thanks to Rob’s input and
proactive approach to safety.”

final reports have been cleared on dozens of investigations from
previous years. The AIB publishes its final reports on its website.
The two-week SCSI accident investigation course was part of
the AIB’s ambitious training program aimed at providing
up-to-date initial and refresher training for all its investigators
in the next two years.

The Southern California Safety Institute (SCSI) course photo taken in Abuja,
Nigeria. Nigerian Accident Investigation Board CEO/Commissioner Akin Olateru
is seated fifth from left, with Matt Robinson, SCSI, on his left and Caj Frostell,
ISASI, on his right.

that although there are three
vacant board member positions, the investigation agency has seen much recent activity. He stressed that there
are two main ingredients for
successful accident investigations—independence for the
board and transparency in its
process. Sumwalt observed
that what makes the NTSB
great is the mission—saving
people’s lives—and the people who do the agency’s work.
Robert Sumwalt, U.S. National
During the meeting, MARC
Transportation Safety Board chairman President Ron Schleede
and ISASI member, gives the MARC
announced that after 16 years
dinner keynote address.
of serving as chapter president, he wants to pass the torch to new MARC officials. MARC
members unanimously selected Frank Hilldrup, who previously was the chapter vice president, to serve as president and Jeff
Guzzetti to become vice president.
Schleede led the MARC traditional request for donations to
the Rudy Kapustin Memorial Scholarship Fund. He noted that
the fund provides grants to deserving students to attend the
annual ISASI seminar and to participate in well-recognized
accident investigation courses. He remarked that scholarship
recipients have their scholarship application essay published
in ISASI Forum and present their essay during ISASI’s annual
seminar. Meeting participants donated $4,053 to the fund.
Schleede noted that ISASI plans to have four students attend
ISASI 2018.
Chairman Pamela Suarez and Director Daniel Barafani from
the Argentine Civil Aviation Accident Investigation Board were
present for the MARC meeting. They’ve expressed interest in
reviving ISASI activity, which has been dormant in South
America for several years. ISASI President Frank Del Gandio
presented Barafani an ISASI membership pin.

The Southern California Safety Institute accident investigation training in
Abuja, Nigeria, included biohazard training developed by the Canadian Society
of Air Safety Investigators.

Mid-Atlantic Chapter Holds Annual Meeting
ISASI’s Mid-Atlantic Regional Chapter held is annual dinner
meeting in Herndon, Virginia, USA, on May 3. Nearly 80 delegates, guests, and other ISASI representatives attended the
gathering to share events of the past year and to hear Robert
Sumwalt, U.S. National Transportation Safety Board (NTSB)
chairman and ISASI member, discuss the state of the NTSB and
some of the agency’s recent accident and event investigation
activity.
Sumwalt reported that the NTSB has about 400 employees
and an annual budget of more than $110 billion. He noted

ISASI Vice President Ron Schleede, center, introduces newly elected MARC
officials, Vice President Jeff Guzzetti, left, and President Frank Hilldrup, right.
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AF447 AND GERMANWINGS INVESTIGATIONS:
WHAT DIFFERENCE DO OR DID THEY MAKE?
(Continued from page 20)

OFFICERS

balanced and careful, but determined, action. One may raise the question that
addressees of those more challenging recommendations have not found the
energy required to overcome the foreseeable resistance to changes. Would an
event similar to the Germanwings accident trigger actions, just like a second
loss of an aircraft at sea did on the issue of tracking an aircraft in distress? At
least, it would probably fast-track ongoing initiatives of which the BEA is not
necessarily aware.

President, Frank Del Gandio
(frankdelgandio@verizon.net)
Executive Advisor, Richard Stone
(rbstone2@msn.com)
Vice President, Ron Schleede
(ronschleede@aol.com)
Secretary, Chad Balentine
(chad.balentine@alpa.org)
Treasurer, Robert MacIntosh, Jr.
(trvlmac@verizon.net)

Conclusion

COUNCILORS

The question raised is how many catastrophic events need to take place to
progress complex and challenging issues despite efforts from accident investigation authorities (AIA) to ease the ICAO process and certification? Do the
AIAs have sufficient representation at ICAO or enough of a voice to support the
proposals for safety improvements?
One of the many reasons why aviation maintains a high level of safety is the
willingness to learn important lessons from events that have catastrophic
consequences. It took two major fatal accidents at sea and substantial international efforts to introduce new provisions that help to locate wreckage and
recover flight recorder data. What will it take to introduce changes in the
aeromedical field as a result of the lessons from the Germanwings accident?
Will this investigation be sufficient to make a difference or do we have to wait
for another similar event to really make a difference?

Australian, Richard Sellers
(richard.sellers@defence.gov.au)
Canadian, Barbara Dunn (avsafe@shaw.ca)
European, Rob Carter
(robcarter@aol.com)
International, Caj Frostell
(cfrostell@sympatico.ca)
New Zealand, Alister Buckingham
(alister.buckingham@caa.govt.nz)
Pakistan, Wg. Cdr. (Ret.) Naseem Syed
Ahmed (naseem6408@hotmail.com)
United States, Toby Carroll
(toby.carroll@coair.com)

A PREEXISTING FRACTURE IN A HELICOPTER COMPOSITE ROTOR
BLADE SYSTEM
(Continued from page 27)

Conclusion
The analysis of evidence from the crash of a Kaman K-1200 helicopter revealed
that the root cause was a preexisting crack on one of the servo flap control
surfaces. The crack, just aft of the main spar of the servo flap, propagated from
inboard to outboard. The fracture at the inboard origin contained an impact
mark and dried white paint on the fracture surface, indicating that a portion of
the fracture was present the last time the flap was painted.
During flight, servo flap 109A separated from blade 169A, initiating the
accident sequence. Large oscillations of the affected blade resulting from
dynamic response and aerodynamic imbalance caused the intermeshing rotor
blades to impact each other and separate from the rest of the aircraft, after
which the helicopter impacted the ground.

MOVING? NEW E-MAIL ACCOUNT?

Do you have a new mailing address? Have you recently changed your
e-mail address? Then contact ISASI at isasi@erols.com to ensure that
your magazine and other ISASI materials are delivered to you. Please
include your previous address with your change request. Members in
Canada, New Zealand, and Australia should contact your national society.
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WHO'S WHO: THE GERMAN MILITARY AVIATION AUTHORITY

T

he German Military Aviation Authority (GMAA)
concentrates all competences and tasks to ensure
safe military flight operations in
Germany and for German forces
abroad. This is organized in one
agency and accomplished by
about 420 military and civilian
personnel who have a wide
spectrum of individual
expertise.
To ensure safety in aviation
for military flight operations,
the GMAA establishes and
maintains aircraft airworthiness as well as the framework
conditions and supporting
environment for safe flight
operations.
The GMAA’s six core tasks are
• creating the foundations and
regulations for safety in military air traffic and developing
them continuously;
• exercising airworthiness
verification and certification
for aircraft and aeronautical
equipment;
• regulating and standardizing
military flight operations in
Germany;
• licensing and approving aviation and engineering personnel as well as other military
aviation authorities, institutions, agencies, and offices;
• ensuring flight safety in the
Bundeswehr with the aim of
preventing incidents and
accidents involving aircraft,
and
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• defining aeromedical fitness
criteria for aviation personnel and qualify/license flight
surgeons and aeromedical
examination centers.
The GMAA’s objectives are
• concentrating technical
responsibility for all issues
concerning the safety of military flight operations in one
organization;
• establishing clear decision-making processes and
competences as well as
responsibilities;
• creating the framework conditions necessary to implement the European Military
Airworthiness Requirements
(EMAR); and
• ensuring adequate representation at all levels in
national and international
bodies.

Directorate of Aviation
Safety Bundeswehr

The Federal Minister of Defense
(FMoD) delegated the overall
task in terms of oversight of
“aviation safety in the Bundeswehr” to the GMAA. The
Directorate of Aviation Safety
Bundeswehr (DASBw) has responsibility for the investigation
of accidents and incidents over
and on German territory—including territorial waters—or
on German vessels where only
military aircraft are involved.
The DASBw is directly under
the command of the director

general of the GMAA. However,
in terms of investigation, the
DASBw is an independent body.
In house, this position ensures
the functional responsibility of
the DASBw as the advisory authority in aviation safety issues
to the director general and, in
case of an accident investigation, allows for easy isolation
without impact on other GMAA
processes.
The DASBw is headed by the
director of Aviation Safety (onestar general) and supported by
the deputy director, who is in
charge of organizing the staff
process and tasking the respective sections. The directorate is
divided in five main sections:
• Section A (control, documentation) administers the aviation safety database; releases
safety publications, reports,
and bulletins; and coordinates safety inspections for
all flying units. Section A also
develops, administers, and
evaluates accident prevention
programs.
• Section B (accident, incident
investigation for fixedwing aircraft and Air Force
unmanned aerial systems
[UAS]) works in accident
prevention and investigates
all accidents and major
incidents for all jet and all
transport aircraft and the
Air Force UAS. Through our
web-based incident reporting
system, Section B tracks all
other incident

investigations
accomplished by
the flying units at
base/wing level
and provides support as required.
• Section C
(accident, incident investigation for rotary-wing aircraft
and Army UAS) has the same
tasks as Section B but for all
rotary-wing aircraft and Army
UAS.
• Section D (maintenance,
ground organization) is responsible for the investigation
of technical, ground organizational, and logistical issues.
The chief of Section D is also
the technical advisor to the
director of Aviation Safety.
• Section E (Aviation Safety
Training Group) develops,
updates, and conducts the
aviation safety training of the
flight safety officers/NCOs for
all Bundeswehr branches. This
section also manages
the voluntary Error Reporting
System and ensures the
protection of collected
personal data. It evaluates
reported data and takes
appropriate action, always
guaranteeing full anonymity, if
desired, when forwarding this
information.
(Who’s Who is a brief profile
prepared by the represented ISASI
corporate member organization to
provide a more thorough understanding of the organization’s role
and function.—Editor)

