Text and photos by Gareth Lock

Two perfectly serviceable
Boeing 747s crashed into each
other on the runway killing 583
people in 1977. In another inci-
dent, the pilots shut down the
wrong engine, and 47 people
were killed when the aircraft
crashed... But what has that got i - x -
to do with diving? , - qa
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In 1977, two Boeing 747s were on the
runway at Los Rodeos Airport, Tenerife.

The plane from KLM was lined up, ready Appb/lng

to take off, while the plane from Pan-Am

was taxiing down the runway towards ® ®
the first, to exit, turn around and await

the former's departure. However, there

was thick fog, and neither crew could -

see each other.

At 17:06 hrs, the captain of the KLM . . e e
aircraft, the most senior captain in KLM at ]b Recredtlontll é.- ]_éChnZCdl Dlvlng
the time, decided that they had clear-
ance to take off in the thick fog. The first
officer and engineer were not sure about
it but were unable to speak up because  cally wrong with either aircraft. and locked”. They entered into a hold- Neither noticed the plane’s slow descent, mittal manner. Less than 10 seconds
of social pressures. As they accelerated In 1972, Flight 401 was making a late- ing pattern and engaged the autopilot which had commenced due to anincor- later, they impacted the ground—Iess
down the runway, they collided with the  night approach to Miami International to resolve the issue. Both pilots and the rect autopilot selection. As they started than half the time it fook you to read this
Pan-Am jet and 583 people were killed. Airport, and as the crew were com- flight engineer were then task-fixated another 180-degree turn, the captain paragraph! Ninety-seven of the 163 pas-
There were 61 survivors, all from the Pan-  pleting their pre-landing checks, they in frying to determine if the fault was a notficed that something wasn't right and  sengers died. There was nothing techni-
Am aircraft. There was nothing techni- notficed the gear didn't indicate “down blown bulb or a landing gear problem. questioned the co-pilot in a noncom- cally wrong with the aircraft other than a
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blown bulb in the cockpit.

In 1989, a British Airways 737
crashed into an embankment on
the M1 just short of East Midlands
Airport. This was because the
pilots had shut down the right
engine due to task loading, cog-
nitive biases, and poor training
on the new 737 they were flying.
The failure in the left engine was
manageable as the aircraft was
certified to fly on one engine at
the heaviest weights. This time, 47
died and 74 were injured.

These crashes in the avia-
tion world were seminal events,
highlighting that the engineering
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teams and aircraft manu-
facturers were making very
high quality products and
the failure points were pri-
marily down to the human
interaction with the system.
Furthermore, providing
more technical fraining
(pure flying skills) was unlike-
ly to make a difference. As
such, the evolution of crew
resource management
(CRM) started as cockpit
resource management, ini-
tially focussing on the pilofs,
as they were “the last to
touch the controls, there-
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fore it must be their
fault”. However, it was
soon realised that the
whole crew, including
the cabin staff, need-
ed to be involved, so
it was renamed “crew
resource manage-
ment”. CRM is now

in its fifth generation,
having been in place
for four decades, and
anyone who is involved
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in air operations must undergo
some form of CRM training to
remain certified, in line with the
regulatory bodies. The training is
not just a single course, but is part
of every simulator exercise and
flight they operate, with ground-
based staff and maintenance
engineers all having to undertake
refresher courses.

Research programmes
The world of healthcare recog-
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nised, along with other domains
such as Oil and Gas, that they
were suffering from adverse
events despite highly skilled and
qualified professionals being
involved. This led to the devel-
opment of Non-Technical Skills
(NTS or NOTECHS) research
programmes which produced
behavioural markers covering
areas of decision-making, situ-
ational awareness, communica-
tions, leadership and followership,
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teamwork and the effects of stress
and fatigue—the same areas that
CRM covers.

If we now consider recreational
and technical diving, the equip-
ment—e.g. rebreathers, BCDs,
regulators, lights, computers and
timers—have all become much
more reliable and rarely fail in an
undetectable manner. If we look
at fraining, in the mainstream, this
has become more widespread
and accessible, although some
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would argue that quality control
can be lacking in some areas,
leading to poor skills at the “sharp
end”. But what about non-tech-
nical aspects? Communication
skills, decision-making, situational
awareness, teamwork...

How many accidents or inci-
dents are actually down to the
equipment technically failing in
an undetected or uncontrollable
manner? From my own research
and that contained within the
literature, the answer is “very
few", considering the hundreds
of thousands or millions of dives
which take place every year. The
common factor is the *human”
one. However, it is easy to use the
phrases “diver error”, “the diver
should have...”, "why didn't the
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diver...” or make use of the well-
tfrodden “75 to 80 percent of all
accidents are down to human
error”, but there are issues with
this frame of reference.

Sources
There are three major pieces
of work that | can think of that
have had a major impact on the
non-technical aspects of diving.
These are Shek Exley’s Blueprint
for Survival (1986), Michael
Menduno's and Billy Dean'’s
Blueprint for Survival 2.0 in aqua-
CORPS (June 1993) and the crea-
tion of the Technical Diver 1 and
Cave Diver 1 classes by Global
Underwater Explorers.

The first two considered what
went wrong in cave diving and

technical diving respectively and
provided “rules” for safe diving.
These were determined by look-
ing at cave diving and technical
diving accidents, and worked
out what should be done. Yes,
there were still equipment and
fraining needs, but there was a
deliberate focus and considera-
tion on teamwork, communica-
tion and attitude. The latter might
be somewhat biased, but Global
Underwater Explorers was the first
agency to really hammer home
the need to develop effective
teamwork and problem-solving
in their early courses, and use
video and reflective debriefing
techniques consistently across ALL
their instructors.

However, these pieces of work

are not known by a significant
number of divers; indeed, prob-
ably only those interested in cave
diving are aware of them.

Information flow chart

| am a Crew Resource Manage-
ment instructor, and the diagram
(below), which | use in my CRM
and NTS training and coaching
classes, highlights the key informa-
fion flows and shows why non-
technical skills are so important for
anyone involved in high risk or reli-
ability operations. While some will
argue that not all diving is high
risk (as it depends on the type of
diving), ultimately, divers are in an
environment that cannot sustain
life without external technical sup-

Non-Technical Skills

port; and failure of that support,
for whatever reason, may—or
will—end in death.

The flow is that ultimately we
all want to make good decisions,
but we can’t consistently and
intentionally do that if we don't
have good situational awareness.
Situational awareness is noticing
(not just seeing) what is going on
around you, thinking about what
it means and anticipating what
might happen in the future so you
can actively plan your actions
accordingly. (The ability to play
the “what if¢” game regularly
and be creative about potential
failures).

While good situational aware-
ness requires experience to be

able to project into the future, it
can really be helped by good
communication with the rest of
the dive team (skipper, instructor,
divemaster, buddy and others) to
help understand the plan or the
baseline and then spot devia-
tions. If you don't know the plan,
how do you know you've devi-
ated?

Having good communications
skills also provides the ability to
be assertive when needed and
speak up when something is not
right. Good communication is
assisted by good leadership (who
is the “dive leader” or #1) and
good followership (being a good
buddy, supporting the “leader”
and questioning when things are
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Information flow chart used in crew resource management and non-technical skills fraining and coaching classes
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not right or need clarification).

When everyone works together with
a coherent understanding of the com-
mon, achievable goal, we have effec-
five teamwork, which helps support the
communications process, and ultimate-
ly, good decision-making. However, we
must recognise that these factors are
all shaped or influenced by stress and
fatigue—when we are tfired, we are

more likely to make bad decisions, be

curt with our communications or not

necessarily act as a good team mem-

ber.

Prevention

You might think that such skills are not
needed in a recreational environment,

partly because it is a fun activity, but
also because there are no social or
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organisational structures present to
require such skills. If you think this,
consider all of the accidents and
incidents that you know of and
think through what the contributory
factors were. How many of them
could have been prevented by
having (effective) non-technical
skills, a clearly communicated plan
before getting in the water, mak-
ing and executing sound decisions
when changes happened, noticing
how things were changing, but no
one wanted to (or could) say any-
thing? Is it any wonder that “human
factors” and “human error” rank so
highly when it comes to diving inci-
dents or accidents if non-technical
skills are not taughte

With this in mind, | have devel-
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oped a two-day training course
that consists of theory, practical
exercises and computer-based sim-
ulation, and lessons identified and
learned using facilitated reflective
debriefs. The benefit of this structure
is that students are all operating in
a new environment (the simulation
is space-based) and therefore exist-
ing technical skills cannot be used
to bolster non-technical skills which
are required in this dynamic and
uncertain environment.

The scenarios have been devel-
oped to infroduce uncertainty
within a fime-bound environment
in which there are multiple choices
open to the operators. In addition,
as the instructor is able to infroduce
additional tasks, already well-devel-
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oped teams can be stretched, in
terms of capability.

The first official class runs February
8-2 in London and more details can
be found at www.humanfactors.
academy. [

Gareth Lock is an accomplished
technical diver based in the United
Kingdom. Recently retired from the
Royal Air Force, he is now teaching
human factors in the oil and gas
sector. Lock is also undertaking a
part-time PhD examining the role of
human factors in scuba diving inci-
dents. For more information, visit the
Cognitas Incident Research website
at: cognitasresearch.wordpress.
com.
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