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“Cessna is committed to providing the latest
safety information to our customers, and that's
why we provide each new Citation owner with

an FSF Aviation Department Tool Kit.”

— Will Dirks, VP Flight Operations, Cessna Aircraft Co.

afety tools developed through years of FSF aviation safety audits have been conveniently packaged

for your flight crews and operations personnel.
These tools should be on your minimum equipment list.

The FSF Aviation Department Tool Kit is such a valuable resource that Cessna Aircraft Co. provides each

new Citation owner with a copy. One look at the contents tells you why.

Templates for flight operations, safety and emergency response manuals formatted for easy adaptation
to your needs. Safety-management resources, including an SOPs template, CFIT risk assessment checklist
and approach-and-landing risk awareness guidelines. Principles and guidelines for duty and rest schedul-

ing based on NASA research.

Additional bonus CDs include the Approach and Landing Accident Reduction Tool Kit; Waterproof Flight
Operations (a guide to survival in water landings); Operator’s Flight Safety Handbook; Turbofan Engine

Malfunction Recognition and Response; and Turboprop Engine Malfunction Recognition and Response.

Here’s your all-in-one collection of flight safety tools — unbeatable value for cost.

FSF member price: US$750 Nonmember price: US$1,000

Quantity discounts available! FL I G HT

For more information, contact: Feda Jamous, + 1 703 739-6700, ext. 111 SAFETY Y4
e-mail: jamous@flightsafety.org FOUNDATION




e know how to run a safe avia-

tion system; we're pretty sure

about that. Not perfectly safe,

but far safer than most people
thought possible several decades ago.
One of our most powerful safety tools,
as you've heard us say over and over, is
the careful collection and analysis of data
from accidents and incidents.

We at Flight Safety Foundation have
believed that the best use of our time
would be spreading knowledge about this
process to places around the developing
world where there are many of the types
of accidents that this process can stop.

But safety system gaps in the developed
world sometimes reveal that there is much
other work yet to be done there, as well.

At the International Air Safety Semi-
nar in Honolulu this past October, two
presentations illuminated the lack of
attention being paid to the maintenance
process.

Mick Skinner, deputy director (en-
gineering) with the U.K. Confidential
Human Incident Reporting Program
(CHIRP), said that studies of eight years
of maintenance error data indicated “that
regardless of the investment in training
and a focus on maintenance staff, the
same errors were occurring year on year

with very little change being realized”
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The solution, he said, is two-pronged:
First, develop the capability for safety
management, including an empowered
safety structure and — surprise — data
collection processes; and second, gain
employee trust of the safety management
system (SMS). Sound familiar? Skinner’s
report confirmed that good SMSs do
improve the efficiency and effectiveness
of the maintenance process, which equals
increased safety margins.

But it was Philip Hosey, technical com-
mittee member, International Federation of
Airworthiness, who highlighted a gap we
should have seen earlier: “Every accident
and most incident reports provide data on
the overall and recent experience of the
flight crew; even if this factor has no bearing
on the accident. Few, if any, accident reports
give similar data for the person or persons
involved in the maintenance considered to
be the causal factor. Why?

“Almost every accident report we have
ever seen faithfully and properly sets out
the qualifications, experience and recent
duty periods of the crew, as required by
International Civil Aviation Organization
Annex 13. The same can be said for almost
all incident reports. We would like someone
to show us equivalent data for maintenance
staff who are implicated in an error leading
to or contributing to an accident!”

EDITORIALPAGE

Without data, it is nearly impossible to
build a case either for or against the damag-
ing effects of fatigue on the maintenance
floor on the basis of accidents and incidents
tied to maintenance errors by tired crews.

Ramp workers also might be prone
to make dangerous mistakes when tired,
Hosey said, but once again there is little
data on which to base a judgment.

In this same vein, a few days ago I
read a Federal Aviation Administration
report on vehicle drivers’ errors on the
airport surface. The author of this piece
was surprised to discover that the driv-
ers were sometimes not asked how they
got so confused. Rather, the cause was
inferred by observed behavior, and the
assumed cause is what got “fixed” The
questions must be asked.

During these tough economic times
we hear the phrase, “Cash is king.” I pro-
pose a grammatically incorrect variant of
that be enshrined in aviation managers’
offices around the world: “Data is king?”

JAD s

J.A. Donoghue
Editor-in-Chief
AeroSafety World
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Adapting the rules

ne of the reasons for Bill Voss’s

message [ASW, 8/08, p. 1] that

the aerospace community is get-
ting the point, but that the rest of the
world needs convincing, is that the
rules as devised by politicians also leave
something to be desired. Hence, every-
where around the world rules are bent,
because these rules are not perfect.

It is the same with aerospace proce-
dures; usually they are made after the
design of a new ATC system or aircraft.
Seldom are the procedures made first
and then the system designed to meet
these procedures. The net result is that
we adapt the procedures and hope
that the crews around the world will
manage the difficulties, and guess what,
they do quite admirably.

What fascinates me so much is what
happens at an airport that handles, for
instance, 60 aircraft per hour on a dual
runway system. As soon as ATC han-
dles aircraft “by the book,” this capacity
drops to, say, 40 aircraft per hour. In
my opinion, that means the procedures
devised to handle these 60 aircraft per
hour were wrong in the first place.

In any case, if politicians and law-
makers, judges, etc. wonder why we do
business like we do — ever since these
wonderful 1944 ICAO rules (the mate-
rial coming from accidents can only
be used for analysis to prevent the next
one from happening, not to prosecute
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people) which has made this system so
safe and far better — safer than any po-
litical system — then tell them that their
system is not perfect either, that what is
missing are primarily reasonable laws
and rules, and sadly more often than
not they are definitely not reasonable.

The good news is that aerospace
rules are usually reasonable. That’s a big
advantage.

Rudi den Hertog
Fokker Services

More on the great footrest question

ditor’s note: Continuing a discussion

that began in Air Mail, ASW 9/07,

Mr. Chaney wrote that “it is beyond
me why any aircraft manufacturer would
put a footrest in the cockpit in the first
place, or an operator would allow such a
device in the cockpit, especially if it is col-
located with any instrument or controls.”

Being a regular reader, from cover
to cover, of AeroSafety World, I was as-
tonished to read Mr. Mark S. Chaney’s
letter. ’'m wondering if ASW regards
this letter as a contribution for safety
in aircraft design, concerning cockpit
footrests, or to improvement in cockpit
procedures, concerning footrest use.
Mr. Chaney’s opinion seems to me

totally foreign to professional aviation
knowledge. This would be just tolerable
in the general press, but surely not in a
professional publication. Or am I just
missing something about flight safety

AIRMAIL

standards, or the editor’s criteria in
ASW? The publication of such a letter
doesn't favor ASW’s credibility.

Manuel Chagas
Airline pilot (A310)
Portugal

The editor replies: When we print a
letter, that does not mean we endorse the
thoughts expressed in the letter or the
letter writer. Mr. Chaney is in change of
a number of airplanes, and we thought
it was interesting that someone in such
a position would hold this opinion, and
we wanted to share that knowledge with
everyone else. Knowing the range of
thought that exists in the industry on all
matters can help in formulating changes
and strategies.
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AeroSafety World encourages
comments from readers, and will
assume that letters and e-mails
are meant for publication unless
otherwise stated. Correspondence
is subject to editing for length
and clarity.

Write to ].A. Donoghue, director
of publications, Flight Safety
Foundation, 601 Madison St.,
Suite 300, Alexandria, UA
22314-1756 USA, or e-mail
<donoghue@flightsafety.org>.
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» SAFETYCALENDAR

DEC. 1-3 » 5th Annual FAA International
Aviation Safety Forum. U.S. Federal Aviation
Administration. Washington, D.C. Victoria Frazier,
<victoria.frazier@faa.gov>, <www.faa.gov/news/
conferences_events/2008safetyforum>, +1
202.267.3781.

DEC. 2-4 » Regional Global Aviation Safety
Roadmap Workshop. AviAssist Foundation.
Maputo, Mozambique. <icaoacip@icao.
unon.org>, <www.aviassist.org>, +31 (0)20
714.3148/12.

DEC. 3-5 » Emergency Response Planning
Workshop. European Joint Aviation Authorities.
Hoofddorp, Netherlands. <training@jaat.eu>,
<jaa.nextgear.nl/courses.html?action=
showdetails&courseid=133>, +31 (0)23
567.9790.

DEC. 8-10 » STAMINA Human Factors
Maintenance Training Course. European Joint
Aviation Authorities. Hoofddorp, Netherlands.
<training@jaat.eu>, <www.jaa.nextgear.nl/
courses.html?action=showdetails&courseid=
26>,431(0)23 567.9790.

DEC. 10-11 » Human Factors Analysis
Classification System Workshop. Embry-Riddle
Aeronautical University. Las Vegas. Diane Kim,
<info@hfacs.com>, <www.hfacs.com>,

+1 386.226.4926, 800.320.0833.

DEC. 13-14 » Advanced Airport Safety
and Operations Specialist School. American
Association of Airport Executives, Guam
International Airport Authority and U.S. Federal
Aviation Administration. Tamuning, Guam.
Teakoe Coleman, <teakoe.coleman@aaae.org>,
<events.aaae.org/sites/081005/index.cfm>,
+1703.824.0500, ext. 173.

DEC. 17-19 » Airside Safety Training
Course. European Joint Aviation Authorities.
Hoofddorp, Netherlands. <training@jaat.eu>,
<www.jaa.nextgear.nl/courses.html?action=
showdetails&courseid=209>, +31 (0)23
567.9790.

JAN. 13-15 » Safety Manager Course.
Aviation Research Group/U.S. Houston. Kendra
Christin, <kchristin@aviationresearch.com>,
<www.aviationresearch.com/press_detail.
asp?id=46>,+1513.852.5110, ext. 10.

JAN. 19-23 » International Civil Aviation
Organization Operational Safety Audit
(I0SA) Auditor Training. Aviation Research
Group/U.S. Denver. Kendra Christin, <kchristin@
aviationresearch.com>, <www.pros-
aviationservices.com/iat_training.htm>, +1
513.852.5110, ext. 10.

JAN. 26-28 » 1st CANSO Middle East
ANSP Conference. Civil Air Navigation Services
Organisation. Jeddah, Saudi Arabia. Marc-Peter
Pijper, <marcpeter.pijper@canso.org>, <WwWw.
canso.org/Canso/Web/events/middle+east>,
+31 23.568.5386.

JAN. 26-28 » Safety Management Systems
1I. MITRE Aviation Institute. MclLean, Virginia, U.S.
Cheryl Andrews, <andrewsc@mitre.org>, <mai.
mitrecaasd.org/sms_course>, +1 703.983.6275.

JAN. 29 » Safety Management Systems Audit.
MITRE Aviation Institute. McLean, Virginia, U.S.
Cheryl Andrews, <andrewsc@mitre.org>, <mai.
mitrecaasd.org/sms_course>, +1 703.983.6275.

FEB. 3-4 » Aviation Crisis Management
2009. International Airport Review. Abu
Dhabi, United Arab Emirates. Georgina
Hooton, <ghooton@russellpublishing.com>,
<www.regonline.com/builder/site/Default.
aspx?eventid=665587>, +44 (0)1959 563.311.

FEB. 10-12 » Aviation Ground Safety
Seminar. National Safety Council, International
Air Transport Section. Orlando, Florida, U.S. B.J.
LoMastro, <B.J.LoMastro@nsc.org>, <www.nsc.
org>, +1630.775.2174.

FEB. 9-12 » Annual International Aircraft
Cabin Safety Symposium. Southern California
Safety Institute. Torrance, California, U.S. <www.
scsi-inc.com>.

FEB. 11-12 » Asian Business Conference
and Exhibition (ABACE). National Business
Aviation Association. <info@abace>, <www.
abace.aero>, +1 202.783.9000.

FEB. 17-19 » Airside Safety Training Course.
European Joint Aviation Authorities. Hoofddorp,
Netherlands. <training@jaat.eu>, <www.jaa.
nextgear.nl/courses.html?action=showdetails&co
urseid=209>, +31 (0)23 567.9790.

FEB. 22-24 » Heli-Expo 2009. Helicopter
Association International. Anaheim, California, U.S.
<heliexpo@rotor.com>, <www.heliexpo.com>,
+1703.683.4646.

MARCH 1-4 » 2nd Asian Ground Handling
International Conference. Ground Handling
International. Bangkok. Jean Ang, <jean@
groundhandling.com>, <www.groundhandling.com/
GHI%20Conf%202/indexhtml>, +44 1892 839203.

MARCH 11-13 » AAMS Spring Conference.
Association of Air Medical Services. Washington,
D.C. Natasha Ross, <nross@aams.org>, <www.
aams.org/AM/Template.cfm?Section=Education_
and_Meetings>, +1 703.836.8732, ext. 107.

MARCH 17-19 » ATC Global Exhibition

and Conference. Civil Air Navigation Services
Organisation, Eurocontrol, International
Federation of Air Traffic Controllers’ Associations
and International Federation of Air Traffic Safety
Electronics Associations. Amsterdam. Joanna
Mapes, <atcevents@cmpi.biz>, <www.atcevents.
com>, +44 (0)20 7921 8545.

MARCH 18-20 » MBAE 2009 and Heli-Mex.
Mexican Business Aviation Exhibition and Heli-
Mex. Toluca, Mexico. Agustin Melgar, <exposint@
prodigy.net.mx>, <www.mbaeexpo.com>, +52
333.647.1134.

MARCH 24-26 » Safety Manager Course.
Aviation Research Group/U.S. Trenton, New Jersey,
U.S. Kendra Christin, <kchristin@aviationresearch.
com>, <www.aviationresearch.com/press_detail.
asp?id=46>, +1 513.852.5110, ext. 10.

MARCH 29-APRIL 1 » CHC Safety and
Quality Summit. CHC Helicopters. Vancouver,
British Columbia, Canada. Adrienne White,
<awhite@chc.ca>, +1 604.232.8272.

MAY 4-6 » 6th International Aircraft Rescue
Fire Fighting Conference and Exhibits. Aviation
Fire Journal. Myrtle Beach, South Carolina, U.S.
<avifirejnl@aol.com>, <www.aviationfirejournal.
com/myrtlebeach/index.htm>, +1 914.962.5185.

MAY 12-14 » Safety Manager Course.
Aviation Research Group/U.S. Denver. Kendra
Christin, <kchristin@aviationresearch.com>,
<www.aviationresearch.com/press_detail.
asp?id=46>, +1 513.852.5110, ext. 10.

JUNE 9-11 » Aviation Ground Safety
Seminar. National Safety Council, International
Air Transport Section. Bournemouth, England. B.J.
LoMastro, <B.J.LoMastro@nsc.org>, <www.nsc.
org>, +1630.775.2174.

Aviation safety event coming up?
Tell industry leaders about it.

If you have a safety-related conference,
seminar or meeting, we'll list it. Get the
information to us early — we'll keep it on
the calendar through the issue dated the
month of the event. Send listings to Rick
Darby at Flight Safety Foundation, 601
Madison St., Suite 300, Alexandria, VA 22314-
1756 USA, or <darby@flightsafety.org>.

Be sure to include a phone number and/
or an e-mail address for readers to contact
you about the event.

FLIGHT SAFETY FOUNDATION | AEROSAFETYWORLD | DECEMBER 2008



Safety News

EMS Safety ‘Most Wanted’

he U.S. National Transportation Safety Board (NTSB) has

added enhanced safety in emergency medical services

(EMS) flight operations to its list of “most wanted” safety
improvements.

“Our Most Wanted List, which was created in 1990, was
designed to raise the public’s awareness and support for trans-
portation safety issues,” said NTSB Acting Chairman Mark V.
Rosenker. “The safety issues on this list are critical to improv-
ing transportation safety. When acted upon, these recommen-
dations will reduce accidents and save lives”

The NTSB noted that nine fatal helicopter EMS accidents
and 35 fatalities occurred between December 2007 and Oct.
15, 2008.

“The safety board is concerned that these types of accidents
will continue to occur if a concerted effort is not made to im-
prove the safety of emergency medical flights,” the NTSB said.
“Specifically, the following actions would help ... : implemen-
tation of a flight risk evaluation program for EMS operators;
establishment of formalized dispatch and flight-following
procedures, including up-to-date weather regulations; instal-
lation of terrain awareness and warning systems on aircraft;
and conduct of all flights with medical personnel on board in
accordance with [the stricter regulations that govern commuter
aircraft operations]”

The NTSB has recommended these safety actions to the
U.S. Federal Aviation Administration (FAA) in recent years but
considers the FA A’ responses unacceptable.

Opposition to Single-Pilot Cruise

INBRIEF

© Dan Barnes/iStockphoto

The NTSB has scheduled a three-day public hearing on he-
licopter EMS operations beginning Feb. 3, 2009, in its Washing-
ton, D.C., board room and conference center. Robert Sumwalt,
the NTSB member who will serve as chairman of the hearing,
said the session will “provide an opportunity to learn more
about the industry so that possibly we can make further recom-
mendations that can prevent these accidents and save lives.”

The 2009 Most Wanted List discusses recommendations
in 15 “areas of concern,” including six areas that affect avia-
tion operations. In addition to safer EMS operations, the other
aviation recommendations are related to runway safety, flight
in icing conditions, cockpit image recording systems, improved
crew resource management training for on-demand carriers,
and reduction in the number of accidents and incidents caused
by human fatigue. Other areas of concern involve operations in
other modes of transportation.

doption of the single-pilot cruise

concept (SPCC) suggested by some

aircraft manufacturers would harm
airline flight safety, the International
Federation of Air Line Pilots’ Associa-
tions (IFALPA) says.

SPCC would allow flight crewmem-
bers to rest in an area outside the flight
deck for extended periods during cruise,
with one pilot remaining at the controls.
IFALPA said that the concept would
be the equivalent of “flying solo in an
aircraft designed to be operated by two
pilots. ...

“The SPCC is based on the continu-
ing development and introduction of
emerging technologies, for example,
voice recognition, data-based automa-
tion and even electronic flight bag
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concepts which may include attempts
to extend the product’s functionality for
future use in SPCC operations.”

Among the SPCC safety issues
raised by IFALPA are the absence of
cross-checking while only one pilot
is on the flight deck, the absence of
fatigue-avoidance countermeasures
such as conversation, and no safeguard
against inadvertent napping on the
flight deck. In addition, existing proce-
dures are based on the assumption of a
two-pilot operation, IFALPA said.

“One of the cornerstones of flight
safety is redundancy;,” IFALPA said.
“The SPCC provides no backup for
the pilot at the controls, should he
become unconscious or otherwise
incapacitated.”




Protecting Volunteered Safety Information

light Safety Foundation has an-

nounced support for statutory

protection against the release of
information gathered by voluntary self-
disclosure reporting programs.

“We can and must do everything
possible to ensure the continued flow of
critical safety information that is increas-
ingly coming under assault in courts
around the world,” said Foundation
President and CEO William R. Voss.

Kenneth P. Quinn, the Foundation’s
general counsel, told participants in the
FSF International Air Safety Seminar in
Honolulu in late October, “Since pros-
ecutors and courts are not protecting the
confidentiality of voluntarily supplied
safety information, legislatures need
to step in to prevent critical sources of
safety data from drying up”

The Foundation endorsed a plan to
grant voluntary self-disclosure report-
ing programs — such as the aviation
safety action program (ASAP), flight

Accident Investigation Guidelines

viation accident investigators should

improve regional cooperation in ac-
cident and incident investigation to

provide assistance in countries without the

expertise to conduct their own investiga-

tions, safety specialists said during a meeting
sponsored by the International Civil Avia-

tion Organization (ICAO).
They also agreed that all final accident

operational quality assurance (FOQA)
and the aviation safety information
analysis and sharing (ASIAS) system —
a “qualified exception” from the legal
discovery process. U.S. law currently
provides such protection for cockpit
voice recorder (CVR) recordings and
transcripts.

Airlines and civil aviation regulators
use the predictive information gath-
ered by these self-disclosure reporting
programs to identify threats to safety
and to develop strategies to mitigate
the threats. Supporters estimate that 98
percent of the safety information ob-
tained through these programs would no
longer be available if participants in the
programs were exposed to prosecution
and reprisals.

The Foundation’s action followed
a recent judicial decision that ordered
the release of confidential ASAP data
in a case involving the August 2006
fatal crash of a Comair Bombardier

i
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reports should be made available to the public, and that better coordination is

needed between safety investigations and related judicial processes.

The specialists’ recommendations will be reviewed by the ICAO Air Navigation

Commission, which will submit proposals to the ICAO Council.

During their October meeting, ICAO Secretary General Taieb Chérif praised

investigators for their “important role in the holistic approach to safety pursued by

all aviation stakeholders, which is key to air transport’s envied position as the safest

mode of passenger transportation.”

Omari Nundu, president of the Air Navigation Commission, told participants

that continued safety improvement can be achieved only through “an unimpeded

flow of safety information from sources such as accident and incident investiga-

tions, which is not possible when such information is used for other than safety-

related purposes”

© David Meharey/iStockphoto

CRJ100ER in Lexington, Kentucky, U.S.
The judge said that Congress had the
authority to extend the same protection
to ASAP information that it had to CVR
recordings and transcripts but had never
done so.

The Foundation also noted several
recent criminal prosecutions in Europe
that have relied on information volun-
tarily provided to accident investigators.

Red Dye Warning

aintenance personnel are being

warned not to use some types of

liquid red dyes in nondestruc-
tive testing of critical safety components.
The Civil Aviation Safety Authority of
Australia (CASA) says that although the
dyes are being used increasingly in such
tests, “there are limits and prohibitions
on their use in aviation.”

CASA warns against the use of
Type II liquid visible dye in final ac-
ceptance of inspection of aerospace
products and in conjunction with
fluorescent dye penetrant systems.

CASA said in an airworthiness
bulletin that before maintenance
personnel use dye penetrant in nonde-
structive testing, they should “famil-
iarize themselves with the applicable
standard for the method they employ
and the procedure for inspection of
the aircraft component or material.”
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In Other News ...

he U.S. Federal Aviation Ad-
ministration (FAA) has convened
a government-industry council
to implement a systemic approach to
improving runway safety. The Runway
Safety Council will analyze the root
causes of runway incursions. ... The
Civil Aviation Safety Authority of
Australia is reviewing the risks pre-
sented to aviation safety by wind farms
located near airports and determining
what regulations would enhance safety.
Correction ... An OnRecord item
in the October 2008 issue incorrectly
stated that the airport traffic control
tower at the airport in Keene, New
Hampshire, U.S., was closed. The
airport is uncontrolled.

Controller Convictions Protested

he International Federation of Air

Line Pilots’ Associations (IFALPA)

is asking a Japanese court to over-
turn the convictions of two air traffic
controllers involved in the January
2001 near collision of two Japan Air
Lines airplanes.

The two controllers — a student air
traffic control officer and his supervi-
sor — were found guilty of professional
negligence and given suspended prison
sentences in connection with the inci-
dent, in which the Boeing 747 and Mc-
Donnell Douglas DC-10 came within
100 m (328 ft) of each other. A number
of passengers and crewmembers were
injured during evasive maneuvers by the
crew of one of the airplanes.

WAAS Approaches Becoming Common

ide area

augmenta-

tion system
(WAAS)-based area
navigation instru-
ment approaches in
the United States now
outnumber ground-
based instrument
landing system (ILS)
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The FAA said that it passed a “key milestone” in September, with publication
of the 1,333rd WAAS-based localizer performance with vertical guidance (LPV)
approach. The LPV approaches serve 833 airports.

“This is clearly a turning point for aviation and the way pilots navigate,” the

FAA said.

Plans call for publication of 500 new WAAS-based instrument approach proce-

dures every year “until every qualified runway in the [national airspace system] has

one;” the FAA said, noting that WAAS improves safety by increasing the number of

approaches with vertical guidance.

WAAS was commissioned in 2003 to improve the accuracy of information

received from global positioning system (GPS) satellites. A 2003 Flight Safety

Foundation study found that the use of WAAS-based instrument approaches could

prevent 141 accidents and 250 fatalities over a 20-year period.
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“To pursue this conviction not
only does nothing to improve safety in
air transport, it may actually harm it,”
IFALPA said, calling on the Japanese
government to enact legislation to en-
able the Japanese courts to comply with
International Civil Aviation Organization
provisions that discourage criminal pros-
ecution of aviation personnel for their
involvement in accidents or incidents.

TOW Checks Required

light crews on airplanes in the

McDonnell Douglas DC-9/MD-

80 series must add a check of the
takeoff warning (TOW) system before
starting the engines for every flight,
according to an airworthiness direc-
tive issued by the European Aviation
Safety Agency (EASA).

The TOW system warns flight
crews if flaps and slats have not been
correctly set.

The EASA action follows the is-
suance by Spanish investigators of a
preliminary report on the Aug. 20 crash
of a Spanair DC-9-82 on takeoff from
Madrid. The airplane was destroyed
in the crash, which killed 154 people
and resulted in serious injuries for 18.
Preliminary indications were that the
flaps were not set properly for takeoff.
Investigation of the crash is continuing.

The European Joint Aviation
Authorities simultaneously issued an
operational directive for operators of
the same aircraft, calling for operators
to include the TOW check in the pre-
start checks for every flight.

Compiled and edited by Linda Werfelman.



STORY

Human memory fails in predictable
patterns that can be avoided by
paying close attention to SOPs

when distractions occur.

BY ALAN DEAN AND SHAWN PRUCHNICKI

n August 1987, a McDonnell Douglas DC-9

flight crew taxiing to Runway 03C at De-

troit Metropolitan Wayne County Airport

(DTW) failed to conduct the taxi checklist.
Consequently, the flaps were never set for
takeoff, causing the lift-deficient aircraft to
crash immediately after takeoff. As a result, 156
souls perished when the aerodynamically stalled
aircraft crashed in a parking lot just off the end
of the runway.

Nearly 21 years later, in January 2008, a
Bombardier CRJ200 crew committed the identi-
cal checklist omission at another major U.S.

Midwest airport. However, instead of the omis-
sion culminating in a fatal accident, a “config
flaps” aural warning sounded and the takeoff
was safely aborted.

In the case of the DTW DC-9, the aural
warning never sounded. And, although the
reason for the failure of the warning system was
never determined, it is important to understand
that the system’s failure is the only variable that
separates the DC-9 crash from the CR] aborted
takeoff. Aside from this single difference, these
two events are human factors equivalents of
identical twins.
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This Spanair MD-82
crashed on takeoff
from Madrid with

retracted flaps.

Alarmingly, these types of events may be
more common than realized. Preliminary inves-
tigation of the August 2008 Spanair McDonnell
Douglas MD-82 takeoff accident in Madrid,
Spain, found that the aircraft’s flaps were in the
retracted position. A recent study of the U.S. Na-
tional Aeronautics and Space Administration’s
Aviation Safety Reporting System data base re-
vealed numerous reports of airline crews failing
to properly configure flaps for takeoff. Seeking
to understand the human factors commonalities
of these types of incidents, we assembled sum-
maries of the DC-9 and CR]J events.

Boarding of the DC-9 had been delayed by
weather for nearly one hour. After passengers
were boarded, the before
starting engines

checklist was ac-
complished and
the aircraft de-

.

= parted from the
— gate. Ground

control re-

sponded to the first officer’s (FO’s) taxi request
with routing to a different runway than origi-
nally anticipated. The controller also advised the
crew that the automatic terminal information
service (ATIS) recording had been updated to
include a warning that low-level wind shear ad-
visories were in effect due to convective activity
in the area.

As the captain (CA) initiated taxi, the FO ob-
tained the new ATIS information and recalculated
takeoff performance numbers. While the FO was
“head down,” visually focused inside the cockpit,
the CA passed by an assigned taxiway. Ground
control redirected them, and the taxi resumed
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with some miscellaneous conversation regarding
the earlier weather delay. This delay was sig-
nificant because the crew’s next flight was to an
airport with an arrival curfew.

Seven minutes after leaving the gate, the
DC-9 crew was cleared to taxi into position and
hold on the runway. Although the CA failed
to call for the before takeoff checklist, the FO
verbalized all associated items prior to receiving
a takeoff clearance. As the CA commenced the
takeoff roll, the FO was initially unable to en-
gage the autothrottle system. This issue was re-
solved as the aircraft rapidly approached 100 kt.
Next, the cockpit voice recorder (CVR) captured
the FO verbalizing “V1,” then “rotate,” closely
followed by the sounds of the stick shaker and
subsequent ground impact.

The CR]J crew had completed the before taxi
checklist after passenger boarding and requested
permission to taxi. As the CA called “flaps
20, taxi checklist,” he initiated a right turn as
instructed by the controller but quickly realized
that this would send them in the wrong direc-
tion. Stopping the aircraft, he interrupted the
FO’s checklist routine in order to seek clarifica-
tion. Once that issue was resolved, they ma-
neuvered along a congested ramp toward their
assigned runway. As soon as they reached the
runway, the tower controller cleared the crew
for immediate takeoff. The line-up checklist was
called for and the FO read it, concluding with,
“Takeoff config okay ... line-up check com-
plete” Aircraft control was then transferred to
the FO, who began advancing the thrust levers.
The “config flaps” aural warning immediately
sounded, and at approximately 30 kt the CA
aborted the takeoff.
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External Pressure

From the narratives, it is apparent

that both crews experienced external
pressures to expedite their departures.
For the delayed DC-9s crew, it was an
airport arrival curfew, while the CR]
crew felt rushed when they were cleared
for immediate takeoff.

Both crews likewise encountered
distractions as soon as they departed
from their gates. For the DC-9 crew,
as the taxi began it became necessary
to obtain updated ATIS information
and confirm performance data for the
unexpected runway change. The CR]
crew received erroneous taxi instruc-
tions which needed clarification. It
is important to note that both crews’
distractions came at the exact point
when the flaps would normally be
extended for takeoff according to the
taxi checklist.

But to simply say these flights were
plagued with errors resulting from
rushing and distractions is too simplis-
tic. Many more insidious threats were
lurking on each flight deck; threats
and human limitations which went
untrapped — that is, undetected and
unmanaged — ultimately causing both
crews to skip entire checklists. Some
of those threats included experience/
repetition, memory problems, expecta-
tion bias and checklist discipline.

Experience and Repetition Threats
So, how do experienced pilots omit en-
tire checklists? Clearly, experience has
many benefits, but experience can also
undermine even the most seasoned ex-
perts when they are conducting repeti-
tive tasks such as running a checklist.
The first critical concept is that, as
experience is gained, repetitious tasks
such as conducting checklists become
cognitively ingrained as simple flow
patterns. Consequently, a pilot can

automatically move from checklist item
“A” to item “B” to item “C” with mini-
mal mental engagement.

The second important concept is
that each subsequent checklist item (A,
B, C ...) is mentally cued to be ac-
complished by the perception that the
preceding item has been completed.

And third, initiation of a repetitious
task such as a checklist must be prompt-
ed by a cue. This initiating cue can come
from a verbal command (“flaps 20, taxi
checklist”), a condition (engine fire) or
even an environmental indicator (prox-
imity to the runway). And here is where
the threat lies. Interruptions, distractions
and deviations from standard operating
procedures (SOPs) can break mental
flow patterns, create false memories and
even mask or eliminate initiating cues.
As demonstrated by the flap-setting
omission by both flight crews, the end
result may be a significant failure that
goes untrapped.

In the DC-9 and CRJ scenarios, each
crew encountered immediate inter-
ruptions as they began to taxi. This is
significant because taxi initiation and
proximity to the gate are typical condi-
tional and environmental cues prompt-
ing pilots to execute the taxi checklist.

In effect, the interruptions of having to
obtain ATIS information and clarify taxi
instructions masked those cues, leading
to omission of the checklist which called
for flap extension. Then, as the air-

craft continued toward their departure
runways, the crews continued to move
even farther away from the environment
which could have reminded them to
perform the taxi checklist.

Furthermore, as each crew ap-
proached the runway, new cues were
encountered prompting them to
execute other checklists. For the CR]
crew, nearing the runway was an envi-

ronmental cue to run the before takeoff

checklist. By now the crew was mental-
ly so far from the earlier taxi check that
there was little hope that the omitted
checklist would be remembered.

Memory Threat

There is another elusive human factors
threat associated with repetitive tasks
that can harmfully influence human
memory. Specifically, when presented
with cues which are frequently associ-
ated with conducting a particular task
— such as entering the runway cues the
line-up checklist — the brain can actu-
ally plant false memories of events that
never occurred. This phenomenon is
especially prevalent after interruptions.

For example, it is highly likely the CR]
crew intended to perform the taxi check-
list after sorting out their taxi instruc-
tions. In fact, the CA originally called
for the checklist as the aircraft began to
move. But then he immediately interrupt-
ed the FO from initiating the checklist to
clarify the taxi routing. In interruption
scenarios like this, the mind can cre-
ate false memories based on previous
experiences. So, later, when running the
before takeoff checklist, the errant crew
may have falsely “remembered” complet-
ing the taxi checklist. That false memory
was created out of the hundreds of other
flights in which a checklist would have
been completed at that point in the taxi.

This concept is known as source
memory confusion. Humans are espe-
cially susceptible to source memory
confusion when interrupted or rushed,
variables which existed for both the
CRJ and DC-9 crews.

Another human weakness related to
memory is that, generally, humans are
not good at remembering to perform
tasks which have been deferred for
future execution. Known as prospective
memory failure, a deferred task is often
forgotten until an overt indication — for
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example, a “config flaps” aural warning — alerts
us to our omission. A simple example is when

a controller requests a pilot to advise him when
“proceeding direct” following a course deviation
for weather. This deferred task often is forgotten
until the pilot is queried by air traffic control,
“Are you direct now?”

Obviously, both FOs made a decision to de-
lay extending the flaps; clearly, the deferred task
was not remembered. The CR]J crew received
an overt indication of their omission when the
“config flaps” aural warning sounded; the DC-9
crew was less fortunate.

Expectation Bias Threat

Another threat that lurked on both the CR]J
and DC-9 flight decks is known as expecta-
tion bias. In simple terms, expectation bias

is “seeing” what you expect to see even when

it is not there. In the case of the CR]J depar-
ture, the final item on the line-up checklist is
verifying that the “I/O CONFIG OK” advisory
message is posted on the electronic display.
Among other things, the message confirms that

flap settings are appropriate for takeoff. Even
though it was not posted, the FO revealed in a
post-incident debrief that he “thought” he saw
the message.

Understanding such an aberration is dif-
ficult, but one explanation provides a plau-
sible answer. Experience conditioned the FO
because he always saw “T/O CONFIG OK”
displayed when taking the active runway.
With an established 100 percent success rate
of always seeing the message, expectation bias
may have led him to believe that it was pres-
ent. Perhaps a casual glance at the electronic
display was adequate for expectation bias to
take place — the FO “saw” the message he was
expecting to see.

Checklist Discipline Threat

Aircraft and procedures are designed with
multiple layers of defenses to prevent errors
from developing into accidents. The DC-9

CVR recording concludes with the sound of the
stick shaker, another layer of defense. Under
normal circumstances, a crew receiving a stick
shaker warning would
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decrease pitch and
increase thrust to
rectify a slow speed
encounter. How-

ever, not realizing the
aircraft’s insufficient
lifting capabilities, the
DC-9 CA increased
the pitch angle, as-
suming the reason for
the stick shaker was a
wind shear encounter.
His decision in a time-
critical environment
was not unfounded,
as the ATIS noted that
low-level wind shear
advisories were in
effect. However, post-
accident investigation
revealed no wind shear

ad

involvement.
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So, although the aircraft’s stall warn-
ing system functioned properly, the captain’s
misperception of a wind shear event negated
the aircraft’s built-in defenses. This outcome
highlights the extreme importance of the layer
of defense existing just prior to the aircraft’s
defenses — the human layer. It also exposes how
human error and limitations can readily defeat
multiple, robust layers of defense.

And, like aircraft defensive systems, human
defensive systems function through sophisticat-
ed algorithms. On the flight deck, one of those
algorithms is the checklist.

From the narrative, it is apparent that the
DC-9 CA never requested the taxi or before
takeoff checklists in accordance with SOPs.

By not following standard checklist protocols,
the CA became reliant upon the FO to ensure
that necessary procedures were accomplished.
Because of this SOP deviation, it is conceiv-
able that the FO was task-saturated, having

to obtain the new ATIS information, confirm
takeoff data, perform his normal functions and
anticipate checklists the CA failed to request.

Additionally, the CA’s reliance on the FO to
conduct checklists on his own accord negates
a critical two-pronged safety factor associated
with checklist design. When correctly applied,
the proper method is for a pilot to call for a
checklist based upon the flight phase and which
pilot is flying the aircraft. As a backup, if the
designated pilot fails to call for a checklist, the
other pilot should issue a challenge. By transfer-
ring checklist initiation to one pilot, that critical
safety backup is nullified.

A CA can transfer responsibility for check-
list initiation passively or actively. He or she
can actively promote the transfer by telling
the FO to “run the checklists at your leisure”
Alternatively, the CA can passively transfer
checklist responsibility by allowing an overly
assertive FO to simply run checklists without
being commanded. Either way, the practice is
not acceptable because it greatly undermines
a critical layer of defense. Both pilots must
retain their shared responsibility to ensure that
checklists are completed.
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Maintaining a “sterile cockpit” merits discus-

failure doomed this

ion her 1. The human brain has amaz-
sion here as we e human brain has ama SR i

ing capabilities. But, like a computer, each task
accomplished and each variable assessed places
cognitive demands on the brain. When these
demands exceed an individual’s capacity, newly
presented information may not be perceived or
understood.

This situation is referred to as cognitive
saturation and its occurrence prevents the ac-
complishment of further tasks. Even the act of
ignoring nonpertinent conversation requires
mental effort, which may compromise safety.
For example, while listening to a CA speak
about his weekend plans, an FO may fall
victim to source memory confusion, causing
him to incorrectly believe he’s completed a
checklist.

Some argue that light conversation serves
to facilitate crew bonding. While this is true,
the timing of such conversation must respect
cognitive limitations and the safety advantages
of adhering to sterile-cockpit regulations.

Mitigation Strategies

These threats represent inherent weaknesses
associated with the flight deck environment
and the professionals who strive to perform
flawlessly within it. Unfortunately, a minor
slip or deviation from SOPs can put crew and
passengers in harm’s way. Individually, some
violations are seemingly inconsequential — an
incomplete taxi briefing, or a minor violation
of the sterile cockpit rule. But when combined



with other lost layers of protection, sometimes
unknown to the crew, the margin of safety can
rapidly erode, causing the flight to slip closer to
an accident.

When presented with threats, professional
pilots want to know how to counter them. The
following mitigation strategies outline proven
techniques to overcome normal human limita-

tions that may erode safety margins:

« Recognize that interruptions can alter
human behavior and seriously erode safety
margins. Interruptions are threats and
should be regarded as accident precursors.
Treat any interruption with caution.

« Overcome prospective memory failure by
clearly informing your flying partner if in-
terruptions or operational necessity dictate
delaying a checklist. When doing so, also
verbalize a specific plan detailing when
the delayed task will be accomplished.
This can enable the other crewmember to
confirm that the task will be performed.

Understand that memory is heavily influ-

enced by cues. A memory aid recognized
by both crewmembers can serve as a
reminder to perform a delayed task.

© Chris Sorensen Photography

o If interrupted while performing a check-
list, re-run the entire checklist. Doing so
greatly reduces the probability of suc-

cumbing to source memory confusion.

« To overcome expectation bias, use the
say-look-touch confirmation technique.
For example, when confirming proper flap
settings while conducting a checklist, say
what the setting should be, look at the flap
position indicator and touch the flap handle.
By incorporating multiple sensory inputs, a
higher level of task attentiveness is achieved.

Slow down. Rushing is a primary initiator
of human factors related failures, includ-
ing those associated with repetitive tasks.

Checklists should be specifically called for
by the appropriate pilot in accordance with
SOPs. Doing so ensures that the check-and-
balance philosophy built into them remains
intact. It also enhances situational aware-
ness, as both pilots can remain apprised of
the aircraft’s status. Do not advocate the idea
of executing checklists “at your leisure” @

Alan Dean is chief of safety for a large corporate aviation
flight department. He also has extensive air carrier experi-
ence as an airline captain, line check airman and flight
safety manager. For nearly a decade, Dean served as a
flight safety investigator for the Air Line Pilots Association,
International (ALPA).

Shawn Pruchnicki, a CRJ200 captain with Comair
Airlines, is a former accident investigator and director of
human factors for ALPA, and has participated in numer-
ous accident investigations. He teaches classes related to
system safety, human factors and accident investigation at
Ohio State University.
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U.S. Coast Guard

SAFETYREGULATION

Helicopter operators should be required to do more

to make passengers aware of life raft operations, the NTSB says.

BY LINDA WERFELMAN

iting the death of an Air Logistics Bell

206L1 passenger while awaiting rescue

following a crash in the Gulf of Mexico,

the U.S. National Transportation Safety
Board (NTSB) is recommending additional
information to tell passengers how to activate
externally mounted life rafts.

The NTSB cited the Dec. 29, 2007, crash of
the Air Logistics helicopter in a letter accompa-
nying two safety recommendations to the U.S.
Federal Aviation Administration (FAA). The
investigation of the accident was continuing.
Preliminary findings indicated that the pilot
and all three passengers survived the crash,
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which occurred in instrument meteorological
conditions during the approach to an offshore
platform in the Gulf, but one passenger died of
hypothermia associated with “asphyxia from
drowning” — suffocation because of water in
the airway — before rescuers arrived. The other
two passengers received minor injuries, and the
pilot was seriously injured.

The NTSB said that the three passengers had
boarded the helicopter about 1430 local time at
a platform in the Gulf for a 20-minute flight to
the base platform. The two surviving passengers
said that the pilot had not conducted a safety
briefing before takeoff.



U.S. National Transportation Safety Board

SAFETYREGULATION

Life rafts on the

Bell 206L1 could

be activated from
inside the helicopter
or by pulling either
of two red external
T-handles.

The pilot told investigators that, as the

helicopter approached the base platform, he en-
countered a “sloping cloud deck” and a tail wind
and observed indications of a “settling with
power” event. He said that because of the low
altitude, he was unable to recover the helicopter
or deploy the emergency flotation devices before
the helicopter struck the water. He estimated
that weather conditions included ceilings be-
tween 300 ft and 500 ft and visibility between 1
mi (2 km) and 5 mi (8 km).

The NTSB letter that accompanied its safety
recommendations said that the helicopter was in
an “inadvertent descent, which was not arrested
before the helicopter impacted the water and
rolled to an inverted position.

“Because of the inadvertent descent, the
pilot was likely not aware that the helicopter was
about to contact the water, and the skid-mount-
ed floats were not activated or deployed before
the helicopter entered the water”

After the impact, as water flooded into the
helicopter, the pilot and passengers evacuated
and inflated their life vests. However, they did
not deploy the two external six-person life
rafts. Once in the water, the pilot and passen-
gers attempted to swim to the unstaffed base
platform, about 100 yd (96 m) away, but they
became separated by the 8- to 10-ft (2- to 3-m)
swells, a preliminary accident report said.

After about two hours, a fisherman heard
the two surviving passengers’ cries for help and
pulled them, along with the body of the third
passenger, into his boat, the NTSB letter said.
The fisherman relayed their location to the U.S.
Coast Guard, which rescued the pilot about two
hours later; because of his lengthy exposure to
the water, which was 49 degrees F (9 degrees C),
he was “severely hypothermic,” the NTSB said.

The helicopter’s float assembly consisted of six
floats — forward, center and aft floats on both the
left and right skids — that were inflated by activa-
tion of a float-inflation handle on the pilot-side
cyclic. The life rafts were “integral to the center
floats” and were designed to inflate when any
one of three T-handles — one located inside the
helicopter on the pilot’s console and the other two
outside, on the forward cross tubes — was pulled.

The NTSB said that, during an interview, the
pilot “provided no indication why he did not
deploy the external life rafts using the internal
T-handle when the helicopter entered the water,
even though he had received training on exter-
nal life raft deployments. The pilot stated that,
after evacuating the helicopter, he climbed onto
its belly and asked the passengers to pull the ‘red
handle€’ (that is, one of the external T-handles)
for the life rafts but that the passengers could
not locate either T-handle. One of the surviv-
ing passengers stated that he thought the pilot
was referring to the red inflation tabs on their
(life vests]. Both surviving passengers stated
that they did not know that the helicopter was
equipped with external life rafts with external
activation handles”

Instructions for operating the T-handle in
the cockpit were printed on a placard on the
ceiling above the pilot’s seat, but there were no
placards outside the helicopter describing where
the external T-handles were located or how to
operate them.

In a 2007 letter to the FAA in support of
another safety recommendation, the NTSB cited
four helicopter crashes in the Gulf of Mexico in
which passengers and crews survived the impact
but either were unable to find the life raft or did
not have enough time to retrieve it. The 2007
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letter also described three other Gulf helicopter
accidents in which there were no fatalities; in
these accidents, the pilots deployed the exter-
nal life rafts, and in one of these, the pilot also
deployed the floats during autorotation.

“In this accident, if the pilot had deployed
the external life raft using any of the T-handles,
then the occupants might not have been direct-
ly exposed to the 49 degree F water tempera-
ture for a prolonged time, and the passenger
who died would have likely survived.”

In June 2008, the NTSB was told that the
manufacturer of the float/life raft system was
designing a placard for the external life raft T-
handles and planned to issue a service bulletin
to make the placard available to helicopter op-
erators, and that the FAA planned to issue a spe-
cial airworthiness information bulletin (SAIB)
to recommend installation of the placard.

Nevertheless, because SAIBs are not manda-
tory and only float/life raft systems from one
manufacturer would be affected, the NTSB
issued a safety recommendation in October call-
ing on the FAA to “require operators of turbine-
powered helicopters with externally mounted
life rafts to install a placard for each external T-
handle that clearly identifies the location of and
provides activation instructions for the handle”

The recommended action is needed because
the NTSB believes that external placards would
“assist passengers in finding and activating the
external T-handles, especially if the pilot were
unable to do so”

The NTSB also recommended that the FAA
“require all operators of turbine-powered helicop-
ters to include, in pilot preflight safety briefings to
passengers before each takeoff, information about
the location and activation of all flotation equip-
ment, including internal or external life rafts”

U.S. Federal Aviation Regulations Part 135,
“Commuter and On-Demand Operations,’
require pilots to ensure before takeoff that all
passengers have received oral briefings about
the location of survival equipment, and that, if
a flight involves “extended overwater operation”
— more than 50 nm (93 km) from shore or from
an offshore heliport — the briefing must include
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life rafts and other flotation equipment. The
accident flight did not meet the definition of an
overwater operation.

The Air Logistics Flight Operations Manual
contains a requirement for preflight briefings
on the location of survival equipment but does
not specifically include life rafts among the
items to be discussed in such briefings.

The NTSB noted that it had recommended
in 1999 that the FAA require preflight briefings
on the use of flotation equipment for passen-
gers on air taxi and air tour flights over water
at altitudes that “would not allow them to
reach a suitable landing area, including those
flights less than 50 miles from the shoreline.”
A subsequent FAA rule issued such a require-
ment — applicable to air tour operations but
not air taxi flights.

“The circumstances of this accident dem-
onstrate the need for passenger briefings on all
flotation equipment aboard helicopters, regard-
less of the distance from a suitable landing area
or the shoreline,” the NTSB said.

In an interview with accident investigators,
the accident pilot gave no indication why he
had not conducted the required preflight safety
briefing.

“If the accident pilot had provided the pas-
sengers with this briefing and if the Air Logis-
tics Flight Operations Manual had specifically
required company pilots to include, in this
briefing, information about the use of flotation

Both surviving
passengers stated that
they did not know that

the helicopter was

equipped with external

life rafts with external

equipment, then the passengers might have
had a heightened awareness of the existence of
the external life rafts and the method by which
the life rafts could be deployed,” the NTSB said.
“Although the passenger safety briefing cards
contained information about the external life
rafts, briefing cards by themselves are not suf-
ficient for conveying critical safety information
because passengers may not read them or fully
understand their content” @
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FSF Editorial Staft. Waterproof Flight Operations,
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