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FOREWORD

Three articles, prepared by this agency, titled “Pilot Error Accidents Aren’t
All Pilot” appeared in the January, February, and March 1975 issues of the
U.S. ARMY AVIATION DIGEST. These articles documented the beginning of a
new approach to the problems of identifying, investigating, and preventing human
error (pilot error in particular) as a cause of Army aviation mishaps. The ultimate
objective of this approach is to attack the human-error problem in a manner that
is as systematic as the attack on materiel/machine failure.

This new approach to the human-error problem is called for in chapter 11 of -

the 1 July 1975 revision to AR 95-5, Aircraft Accident Prevention, Investigation,
and Reporting. Because the articles provide background and how-to-do-it exam-
ples that complement chapter 11, it was decided to reprint them. It is hoped that
personnel responsible for ldentniymg, investigating, and preventing: human- error
that is a cause factor in Army aviation mishaps will find this pamphlet helpful.

EDWARD E. WALDRON i
Colonet, TC
Commoanding




ACCIDENTS™Y
AREN'T
ALL PILOT;

DURING THE 15-year period from 1958 to 1972,
human error by itself or in combination with
other factors caused or contributed to more Army air-
craft accidents thanany other factor. In fact. pilot error
by itsclf was a factor in 80 percent of all accidents
and cost an average of $58 million per year in terms of
injurics, fatalities and aircraft damage. When accidents
caused or contributed to by supervisory and main-
tenance error are added, almost all accidents involve
some human-error factor. '

What is so striking about the human-error problem
is its persistence. The proportion of accidents due to
human error has not changed more than 10 percent
in any of the last 15 years. However, in the same
time span:

1. The orientation of aviation operations changed
from peacetime to combat and back to peacetime.

2. Annual flight time ranged more than 5 million
hours from the lowest to the highest year.

3. Annual accidents ranged more than 800 from
the lowest to the highest year.

In sum, human error has been a large and stable
cause of accidents in a very unstable aviation environ-
ment.

_PART |

Man: Strongest and Weakest Element. The
magnitude and persistence of human error as a causc
of aircraft accidents might lead one to wonder about
the quality of Army aviation personnel. Fortunately,
the quality of personnel is not the problem. The prob-
lem is that most expect maximum mission perform-
ance from the aviation system and place demands on
it-accordingly. In truth, however, one or more of the
basic system elements will be operating below maxi-
mum performance at any given time during the mis-
sion and it is this submaximum performance that
causes or contributes to accidents.

In almost all instances man is the system element
that causes or contributes to accidents by what he
does/does not do or can/cannot do. This is true be-
cause man is simultaneously the strongest and weakest
element in ‘the aviation system. He is the strongest
because he can learn, has diverse skills and knowl-
edges, is adaptable and can share his attention between
several on-going tasks. These attributes are why he
has been made the overall manager and manipulator
of the aviation system. He is the weakest because his
performance is unreliable, i.e., he cannot perform the
same task in the same manner time and time again.




His performance is unzeliable because. it is; subjeet %
the: influences: of Bis: widiely: vanying psyzha&ugih:a@ and
physiological Bmitations. His: pmﬁmm i als@; un-
reliable Because of his unigue troubleshootix

when anything goes wrang im the: systens, hmm
tivue His: normal tasks and simultameously coveect or
adjust for mistakes imposed om his duty position by
ﬁifekmemﬁm&rMmywHMm'ltkm
m&demanﬁngmkmthesysﬁemsm%mm
performance of his duties and this warcliable per-
formance cawses or contributes to more  aigcraft
accxdeﬂtsﬁxmmepeﬁmmmewmymm
in the aviation systems.

The Human-Error Accident. Wc have seen that
human error results from marn’s psychological and
physiological limitations and his demanding role in
the aviation system. The next step is to show what
causes man’s Iimitations to be exceeded, his system
role to be overloaded and human-error accidents to
result.

Figure 1 provides a functional definition of the
human-error accident. tems 1 through § are the basic
man-machine-environment elements of the aviation
system. When these elements get out of tolerance, an
overload (item 9) is put on man’s system role (item
10) in that he must continue to perform his normal
tasks while correcting or adjusting for the abnormal

1 : 2
SELECTION VEHICLE/ {-
A 1°| EquiPMENT
TRAINING DESIGN

TRANSITORY |
PSYCHOLOGICAL ¢

STATES

PILOT’S ROLE

systemy condition. When: this. overload becomes too
large: or occurs at a critical time, man starts making
egrors (itemy 11) in his normal tasks and/or in his
handling of the abnormal system condition. Most of
these: errors slip. by without causing an accident (item
12). But, when lady luck frowns, the error results in
am accident (item 13).

It should be emphasized that the overload (item 9)
placed on man’s role in the system (item 10):

L. May originate with man because of his inherent
psychological (item 7) and physiological (item 8)

limitations, e.g,, distraction and fatigue, or

2. May be imposed on man because of his man-
agerial/troubleshooting duties, e.g., improper main-
temance (item 3) can lead to an overload (item 9) in
the form of equipment/vehicle failure that man must
correct or adjust for, or

3. May be both imposed on the man and originated
by the man, e.g., improper supervisory practices (item
6) may allow personnel to be worked too long or too
hard which produces fatigue (item 8) and a system
overload (item 9) in the form of a decreased capacity
of the man to perform his duties.

In sum, human error results from man’s system role
being overloaded and this overload can be the fault of
man, other system eclements or a combination of

.

ENVIRONMENT SUPERVISION

IN THE SYSTEW fi

ERRORS PILOT COULD NOT
OR DID NOT CORRECT

FIGURE 1—-USAAAVS Model of the Human-Error Accident




_ PART Il

T MUST BE emphasized that
the human-error accident is a

definite indication that at least"

one element of the Army aviation
system is not operating at maxi-
mum efficiency. It also must be
emphasized that the accidedt re-
port can be an outstanding source
of information about what went
wrong, what caused it and what
can be done to correct it. Such
information can be used to im-
prove the efficiency of operations
at unit-and higher levels, How-
ever, potential benefit of this
information ‘‘bought’’ by injuries,
fatalities and aircraft damage is
tied directly to the quality of the
report, that is, how well the acci-
dent investigation team identifies,
reports and develops recommen-
dations to deal with inadequacies
in the Army aviation system.
Unfortunately, most reports of
human-error accidents leave much

to be desired in each of these
investigative areas. We will ex-
plain here what you, as part of
the accident investigation team,
can do to help cure the problem by
precisely identifying, reporting
and recommending remedies for
human errors.

identifying human error.
From 1958 through 1972 accident
boards identified pilot error as a
factor in 80 percent of all Army
aviation accidents. Unfortunately,
reports submitted on many of these
accidents indicate the boards, after
discovering pilot error as a factor,
were satisfied to let it go as such
because ‘“‘everybody knows you
can’t do anything about pilot error.”
What these boards frequently fail to
realize is that some errors are im-
posed on the pilot and some are
originated by the pilot. The causes
of both can be traced back to
correctable inadequacies in the avi-

ation system, i.e., selection and
training, vehicle/equipment design,
maintenance, facilities, environ-
ment, supervision and changing
psychological and physiological
states of the man. In other words,
accident boards have been more
than willing to identify pilot error
as a factor but have stopped short
of identifying mistakes of others
which caused or allowed the pilot
to err.

Reporting human error. Un-
fortunately, even when accident
boards properly identify- the pilot
and nonpilot human errors involved
in accidents, many times they fail
to properly report the relevant in-
formation. For example, instruc-
tions to DA Form 2397-1 direct
that for personnel cited as a definite
or suspected cause factor, DA
Forms 2397-8 (personal data) and
-9  (psychophysiological/environ-
mental data) should be completed.




However, -8 and -9 forms are
almost never completed on nonpilot
personnel, e.g., mechanics, mainte-
nance officers, unit commanders, op-
erations officers, safety officers, air
traffic controllers, ground wnit com-
manders, higher level command-
ers, etc. When -9 forms are com-
pleted for similar duty positions
(e.g., pilot and copilot) in the same
accident, uccident boards often

“score™ the accident instead of the
person, i.e.. the same -9 items are
checked for hath persons although
some apply to only one. Many times
boards complete a8 -9 form and,
contrary te -1 instructions, fail to
complete the -8 form which is the
only source of personal and duty-
background informatien to assist in
determining why errors were com-
mitted. Even when a -8 form ag¢-

companies a -9 form, it frequently
is not completed in full. For ex-
ample, a recent review of -8 in-
formation revealed only 41 percent
of the items on this form were com-
pleted when it was submitted. How-
ever, the U. S. Army Agency for
Aviation Safety (USAAAVS) must
also share the blame for shortcom-
ings in accident report information
about human error. For example,

TABLE)
Tasks end Task Errors

SUPERVISORY TASKS

Providing or managirg infarmation

1.
2.

Providing or managing publicatiens
Providing or managing forms and reeords

3. Providing er managing regulatiens/SQPs/pelicies
Providing or managing procedurea/applications

40

12,
13,
14,
15.
16.

Performing required inspeotions
Menitoring organizational performanee (persennel
and equip) ° ) R
Aceepling tasks or migsions (eomparisen of 1ask
requirement te personnel and equipment eapabilities)
Assignment of persennel
Assignment: ol equipment
Task/mission briefing .
Task/missien coerdination )
CREW COORDINATION TASKS
Inspection af; S
l, Components and systems (vehiele, equip, tools)
2. Forms and records (vehiele, equip, teols)
3. Persopal and required equipment
Performing weather analysis
Filing flight plan
Revising flight plan
Flight departure
Transmission/reeeipt of communieation
1. Crewslorerew -
2. Crew~tesexternal (LZ eentrol, ATC, Flights, ete,)
a, Transmisting task assignment
b. Reeeiving task assignment
e, Transmitting status report of 1aek assignment
d. Receiving status repert of 1ask assignment
PSYCHOPHYSIOLOGICAL TASKS

Collecting infermation

17,
18.

19,
20.
21,
22.
23.

Monitering field ef view

Monitering performance of equipment (engines,
instruments, machines, ete,) .
Monitering performanee of others (students, other
erew, suberdinates, ete,)

Identifying/recognizing equipment {switches,
eontrols, machines, tools, ete,) .
ldentifying/recognizing geographic slements (lands
marks, stars ve, lights, et@g )

Analyzing metegvef@gigal eenditions \wind, elouds,
temperature/density altitude, etc,)

Collecting infarmation using required/aeccepted
procedures ) )

24, Estimating clearance (vehicle-to-objects/vehicle)
25, kslimaiing rate of closyre
Using infarmation and progedures
26, Sclecting course of action using formal procedures
(AR, FM, TM)
27. Seleeting eeurse of action using SOP or accepted
gmcedmes
28. Seleeling eourse of action for which there is no
estahlished pracedure
Operating eontrols, equipment or tools
29, Coordipation of actions (tool, equip or control)
30. Timing of actions (tecl, equip or control)
31, Direetien of actions (tecl, equip or control)
12, Seleetion of proper (tool, equip or control)
Maintaining attention '
33, Readiness (not daydreaming)
34, Focusing atiention (not being distracted)
35, Dividing attention (proper attention given to
" . required tasks) )
Maintaining orientation
36, Maintaining spatial orientation
37. Maintaining geographie orientation

TASK ERRORS
1, Failed to perlorm required action
2. Perlormed nanrequired action
3, Performed required action but out of sequence
4. Performed required actian but out of telerance
8, Performed nonrequired/required action in wrong
direetion

A Action 1, Tuo soon
* Sequence 2. Too late
B Action 1, Too mych
' Magnitude 2. Too little
c Action 1. Too long
“* Duration 2. Too short

1. Inadequate

2. Abrupt
p. Action 3. Inaccurate
° Manner 4. Incorrect

6. Unauthorized
6, Inadvertent




USAAAVS is now revising the -8
and -9 forms to eliminate items that
are of questionable value and add
items which will allow accident
boards to clearly and accurately
report what happened and why it
happened for pilot and nonpilot
personnel.

Recommending remedies for
human errors. The accident report
should tell what happened, why it
happened and what must be done
to reduce the chances of it hap-
pening again. Where human error is
concerncd, most accident reports
leave much to be desired in recom-
mending remedies. One of two
things usually happens. If “what
happened” and “why it happened”
information is reported on the -8
and -9 forms, it may not even be
mentioned in the findings and rec-
ommendations (-2) beyond the
fact that human error was a causal
factor. Or, if a recommendation is
written against human error, it
usually states that a certain pro-
cedure was not complied with, that
it should be complied with in the
future and that the facts and cir-
cumstances surrounding the acci-
dent should be made available to
other aviation personnel. What is
needed are findings and recom-
mendations that (a) provide a pre-
cise statement of the man’s task and
how it was incorrectly performed,
{b) identify each inadequacy in the
aviation system that played a role in
the accident and explain how it
causcd or allowed human error, and
(¢ state who is to do exactly what
to correct each system inadequacy.

From the above discussion it
should be obvious that, where hu-
man crror is concerned, the accident
board should concentrate on the
man and not on the accident. In
other words, the accident board’s
job is not only to describe the acci-
dent but also to describe what part
of the man’s job was performed
incorrectly. why it was performed

incorrectly and what can be done
to reduce the probability that others
will commit similar errors. For all
Army aviation personnel who may
at sometime be a member of an
accident board, the following in-
formation is offered as a means of
increasing the ability to identify,
report and recommend remedies for
human error.

First, when a man’s performance
of his job deviates from that re-
quired by the operational situation
and causes or contributes to a mis-
hap, DA Forms 2397-8 and -9
should be completed on this in-
dividual. Performance “required by
the operational situation” includes
that governed by formal or on-the-
job training, by regulation, by stand-
ard operating procedures or by
other directives in the context of the
particular operational situation.

Second, the duty positions of
personnel whose job performance
should be checked for possible con-
tribution to the mishap are listed in
the Guidelines for Completion of
DA Form 2397-2. It is suggested
this task be directed by the flight
surgeon with cooperation of experi-
enced operational personnel. For
example, if maintenance error was
suspected, the flight surgeon would
enlist the aid of a maintenance
specialist knowledgeable of the type
of vehicle/equipment, mission and
opcrational environment involved
in the mishap. The flight surgeon
is best qualified to detect and report
human error factors from informa-
tion collected jointly with the ex-
pert who best understands the job
from an operational standpoint.
Table 1* presents a list of tasks
and task errors which will help in
identifying the man’s task and how
it was performed incorrectly.

Third, once the flight surgeon
and operational expert have identi-
fied a task which was performed
incorrectly and caused or contrib-
uted to the mishap, a precise state-

ment of the man’s task and how
it was performed incorrectly should
be written.

Fourth, inadequacies among ba-
sic elements of the aviation system
which caused or allowed the human
error should be determined. Table
2 provides a checklist that can be
used to assist in identifying system
inadequacies which played a role in
the mishap.

Fifth, for each system inadequacy
identified, a statement should be
written which explains the causal
relationship between the system
inadequacy and the resulting human
error.

Sixth, one or more remedial
measures should be sclected for
each system inadequacy identified.
Table 3 is a checklist which will
assist in this task. Each remedial
measure should be written to clearly
state who is to do exactly what to
correct the system inadequacy.

Last, this information should be
reflected in the findings and recom-
mendations (-2). Specifically, they
should indicate (a) the duty posi-
tion of the person committing each
task error, (b) the checklist item
and written description of the task
error, (c) the checklist item and
written description of each system
inadequacy that caused or allowed
the task error, and (d) the checklist
item and ‘written statement of re-
medial measures for each system in-
adequacy.

It should be obvious that when
the above steps are properly exe-
cuted and the personal data (DA
Form 2397-8) recorded, the hu-
man-error portion of the accident
investigation will have been com-
pleted. including all of the findings

*Tables 1, 2 and 3 show experimental
checklists that USAAAVS is testing us-
ing actual accident report information.
Final revisions of these checklists are
intended to replace DA Form 2397-9




Inadequate School Training
1. This duty positien/MOS
2. Other duty position/MOS
3. Vehicle, equipment, or tool
Inadequate Informgl/O] T Trgining
4. This duty position/MO$
5. Other duty pesition/MOS
6. Vehicle, equipment or 100}
inadequate Experienee
7. This duty position/MOS
8. This type mission/task
9, This operationnl srea (geographic or work/duty)
10. Type/desigpation ¥ehicle, squipment or tool :&/‘W,
F/W, torque wrepeh, ete,)
11. Model/series vehicle, equipment of tog] (UH«]A,
MD 3 generator, f1.1b, or in,lb. torgue wrepch,cte,)
Inadeguate Psychophysinlogisal State

12. Rest (sleep, breaks, working hovrs)

13, Nutrition (meals, snaeks, etc.)

14. Ilness or tempprary discomiert'(headache, (v,
hangover, motion sickness, dysentery, ete,)
Stimulants/depreseants (drgs, eleohol,
cafleine, etc.)

Motivational level (excessive or insufficient)
Mood (tensien, anger, depression, get-homeitis,
boredom, preoccupation with persenal problems)
Self-discipline level (apprehension o panie)

1. Maintaining cool/composure

2. Attention |

3, Judgment

Overconfidence

1. ln own ability

2. In others :

3, 1n wvehicle, equipment or tool
Undereonfidence '

1. lp owsn ability

2. In others

3. In vehicle, equipment or tool

Inadequate Enyiranmental States

21, Light (man~made or mag-indyeed)

22. Light (natural, day, lightping)

23, Yision restriciers (dark, haze, precipitation,
exterior smoke, elouds, dust, glere, ete,)
‘Interior smoke, fumes or ventilatien
Hail, icing, sleet, 1ornade, garthquake (other
nptural phenomena pot vision restricting)
Temperature or density sltitude

Altitude or oxygen
Seund or noise
.1, internsl (in earphones, ip yehicle or in confined
work area, eic.) '
2. External (outside vehicle or oytside confined
work area, ete.)
Geographic area
i. Water {ocean, lakes, rivers, ete,)
2. Terraip (jungle, desert, aretie, mouniainous, ete,)
Wind, turbulence '
1. Natyral
2. Induced {rotorwash, ete.)

31, Vibration

32, Speed, aceeleration, or degeleration
Inadequate Stgte of Vehiele/Equipment Strugture due to
Production (from ¢congept to manufacture)

33. Arrangement of components/parts (for operating, use)

34. Standardization {vehicle-to-vehigie) ’

35. Design {size, shape, anthropometry)

36. Manufacture (process or materials)

37. Legibility (readability)

38. lIdentification (marking, ceding, etc.)

39. Accessibility (installing, removing, maintaining)

40. Lack of desired or state-of-art equipment (CWFS,

radar, etc,)

1S.
16.

17.

18!

19.

24.
25.

26.
27,
28,

29.

30.

.

TABLE 2
System Inndequocies

Inadequate State of Vehicle/Equipment due to Maintenance

41.

42,
43,
44,
435,

46.

Scheduled inspection
1. No provision for scheduled inspection or
inadequate interval
2, Not accomplished
Malfunction isolation or troubleshooting
Installation, removal, servicing
Repair, adjustment
Inspection of work completed (correctness, police
of FOD, etc.) ,
Parts/equipment supply

Inadeguate Facilities
47, Airfield/LZ

49,
go’

§lﬁ

52,
58,
54,
55,
560

1. Physical aspects (lighting, taxi lines, FOD, etc.) =
2, Personnel (tower operator, dispatcher, wx
forecaster)
Flight planning/operations (charts, approach plates,
NOTAMS, wx info, etc.) '
POL
Medical (personnel, dispensary, equipment,
supplies, ete,)

Overnight accommodatiops for transients (lodging,
meals, etc,)

Nayigational aids

Maintenance equipment/vehicle

Maintenance area

Crash rescue/emergency equipment or personnel
Unit supply (flight 'equipment, protective, life
support)

Inadequate Written Procedures
§7. This duty position/MOS

58,
59,

£0.
61,
2
63.
64,

Qther duty position/MOS

This phase of mission
(preflight-to-after-action report) 1.
This task/maneuver 2.
This weather environment
This yehicle

This equipment/too}
This operational area
(geagraphic or work/duty)

Not Clear
Incorrect
3. Incomplete

{nadeguate Supervision or Coordingtion

65,
..661
67,

68,
69,

70.

71.

72.

Command

1. This uait

2. Other

Maintepance

1. This unit

2. Other

Operations

1. This unit

2, Other

Medical (other thapn facilities)
Armament/munitions

1, This unit

2. Other

immediate level

1. Flight leader, platoon leader, etc,
2. lmstructors /SIPs

3. Crew or vehicle commander/supervisor
4. Safety personnel

In-flight eommand/control ¢
1. This unit

2. Other

Terminal guidance (pathfinder, ground guide, etc.) -

1. This unit

2. Other

Inadequate Air Traffic Control

73.
74.

75.

Flight following (unit, TOC, FOC, FSS, etc.)
Ground control/guidance (GCA, DEP control,
center, etc.)

Tower




and the recommendations.

An example of better in-
formation. After reviewing more
than 1,500 mishaps in which human

error was a factor, USAAAVS
analysts constructed a hypothetical
example which is typical of many mendations of this accident that
such accidents (table 4),

However, table 5 presents the
narrative, findings and recom-

USAAAVS could expect to receive.

TABLE 3

Remedial Measures

Reallocate this function/task/responsibility from this:

1.
2.
3.

Duty position to another duty position

Duty position to a machine/device

Manually activated machine/device to an auto-
matically activated machine/device

Redesign or provide to facilitate use by man

PENe e

10.

12.

14.

15.

16.

-
.

18.

. Major vehicle component

. Organizational structure (informal

. Qualification

Controls

Instrumentation

Markings, decals,.placards
Switches, knobs, dials
Work area, environment
Tools, job equipment
Basic vehicle

Protective equipment/clothing/
life support equip

1. Personnel

2. Vehicle mounted

‘Modifiers
a. Redesign
b. Provide

or TOE, TDA)
Procedures for
normal operation
Procedures for
emergency or

contingency Modifiers
operation 1. TMs
Checklists 9. FMs
Responsibility 3. ARs
rcquir.emenls 4. SOPs
Training 5. Directives

rc [uirements

requirements
(MOS, 1P,
slingload)

Improve monitoring of activities, missions, tasks, and
compliance with procedures to incréase/quicken error
detection by:

20.
21.

22.

23.

Self monitoring

Crew or buddy system monitoring
Supervisory monitoring

1. Unit commander

Higher command
Instructor/SiP

Crew/vehicle commander/supervisor
Operations, salety, others
Flight surgeon

. Maintenance

Warning device monitoring

R

Inform others of errors detected, error consequences, and
error remedies to increase sensitivity to problem areas in
activities, missions, tasks or procedures by:

24.

25.
26.

27

Work group briefings (oral or written) of same duty
position/MOS/work group personnel

Individual counseling or briefing

Unit level briefings or meetings (safety,
commander, etc.)

. Wide distribution reporting (OHRs, ElRs, AVIATION

DIGEST, etc.)

Provide timely and appropriate performance incentives

28.
29.

30.

Encourage safe, efficient performance with praise,
awards, promotions

Counsel ‘“‘honest’’ mistakes with constructive
discussion of remedies :

Discourage flagrant or repeated unsafe performance
with warnings and/or disciplinary action

When assigning personnel to any duty, mission or task,
consider strengths and weaknesses of man assigned and
manner in which assignment is made,

31.

32.

33.
34.

. 3. Vehicle, equipment or tool

Training

1. This duty position/MOS
2. Other duty position/MOS
Modifiers
Task/maneuver a. School

b. Unit/OJT

4.
5. Environment (tactical,
geographic, wx, night)
Experience
1. This duty position/MOS
2. Other duty position/MOS Modifiers
3. Vehicle/equipment or tool "~ a. Recent
4. Task/maneuver b. Total
5. Environment (tactical,
geographic, wx, night)
Psychological state
Physiological state

Develop, improve, upgrade, or provide unit/OJT and
school training:

35.

36.

37.

38.

40.

41.

Determine training requirements by careful entrance
interview of personnel

‘1. School

2. Unit/0OJT

3. Individual

Determine training requirements by periodic survey
of qualifications of personnel in each duty position
1. School

2. Unit/0OJT

3. Individual

Develop sound programs where shortages of
qualified personnel exist or are expected and
carefully control MOS awarding

1. School

2. Unit/OJT

Do not attempt to OJT highly technical areas

. Provide feedback to schools on acceptability/

nonacceptability of school-trained personnel
Upgrade existing training programs to provide more
emphasis, instruction or practice
1. School :

a. Task/maneuver

b. Vehicle, equip, tool

¢. Environment (operational or atmospheric)
2. OJT/unit

a. Task/maneuver

b. Vehicle, equip, tool

c. Environment (operational or atmospheric)
Provide for schooling opportunities to insure
proper qualification and proficiency of assigned
personnel
1. School
2. Unit/OJT




TABLE 4
Exomple of a Human-Error Accident: What Really Happened

At 1500 hours on 2 March 1974, Operations Otificer
posted an attack helicopter mission in support of a field
training exercise (FTX) to be held the following day.
However, he incosrectly posted 0830 as the takeolf time
instead of 0730. He made this mistake because he was
constantly too busy personally scheduling and coordi-
nating all missions in addition to his other duties, .He
was ‘‘spread too thin" because operations was under-
manned (the assistant operations officer was also the
battalion instrument examiner). The negative impact of
this situation on operations efficiency was not recognized
by Unit Commander because he did not personally monitor
operations and considercd undermanning reports by stafi
officers as ‘‘empire building’’ or excuses to ‘‘cover up.”

At 1830 hours, Pilot entered operations after an all-day
mission to check the next day’s schedule, He noted his
0830 FTX mission for the next day but was unable to get
a mission bricfing because Operations Officer was in a
unit staff meeting and Clerk said it would go ‘‘on and on.””

At 0800 hours on 3 March 1974, Pilot eand Copilot
completed preflight of AH-1G, SN 6900000, and proceeded
to operations for the mission briefing they missed last
night. Pilot had instructed Crew Chief to close and
secure the inspection panels and cowlings, Crew Chief
was about to secure the last of these {left-side engine
and transmission cowling) when Platoon Sergeant asked
him to get an auxiliary power unit (APY) and start another
aircraft down the line ASAP. Thinking he would return
prior 1o takeoff, or at least the pilots would finish
sccuring during the final walkaround inspection, Crew
Chief departed to get the APU. ‘ o

At 0805 hours, Pilot and Copilot entered operations
and approached Operations Officer who was on the phone.
As soon ‘as Operations Officer saw Pilot and Copilot, he
put his hand over the phone and told them a mistake had
been made in their takeoff time. He gave them a mission
sheet with the correct takeoff time, coordinates and a
contact radio frequency. He told them the CO was

“‘having a fit"’ on the phone because Battalion had been
‘“‘bad mouthed’’ by high-level Ground Commander whose
FTX was being held up.

Thinking they would get the mixup straightened out
when they returned, Pilot and Copilot ran back to the
flight line, intent only in getting airborne. " When they
arrived at the aircraft, Pilot handed the mission sheet to
Copilot and said he would crank the aircraft while Copilot
plotted the coordinates and planned navigation. Caught
up in the urgency of the situation and thinking of the map
work ahead, Copilot gave his side of the aircraft a quick
look as he climbed in. He either did not see the open
latches on the transmission and engine cowling or they
just did not register in his mind. Pilot saw the rotor was
clear and untied, glanced down his side of the aircraft
and, thinking everything was 0.K., got into the cockpit.

At 0811 hours Pilot began starting procedures without
a fireguard because no one was immediately available
and time was essential. They hurried through the runup
and werc cleared into position for immediate departure.
On climbout, at about 150 feet and 40 knots, the left-side
engine cowling opened, broke loose and struck the tail
boom, vertical fin and tail rotor, causing separation of the
90-degree gearbox. The pilots heard the noise and felt a
shudder, and the aircraft yawed to the right. Pilot
immediately entered autorotation and elected to land on
the remaining runway. At about 20 feet, Pilot increased
collective to check the rate of descent and simultaneously
reduced throttle to establish alignment for touchdown.
These coordinated throttle and collective actions failed
to align the aircraft with the path of flight. The aircraft
touched down in a level attitude at 5-8 knots of ground
speed with a 60-degree right yaw. After touchdown, the
left skid dug in, the cross tube collapsed and the aircraft
tolled on its left side, sustaining major damage. Pilot
closed the fuel and electrical switches and both pilots
exited the aircraft uninjured and unassisted. There was
no postcrash fire,

TABLE §
Exomple of Human-Error Accident: Information USAAAVS Would Probably Receive

Narrative

At 0800 hours on 3 March 1974, Pilot and Cepilot
completed preflight of AH-1G, SN 6900000, and went to
operations for a mission briefing while Crew Chiel closed
the cowlings. At operations they discovered a mistake in
their takeoff time. Takeoff should have been at 0730
hours.

Pilot and Copilot rushed back to flight line, and,
because Crew Chief was not there and time was short,
cranked without a fireguard. They hurried through the
runup and, at 0815, were cleared into position for
immediate departure.

At about 150 feet on climbout, -the left-side engine
cowling torc loose and struck the tail roter, causing
separation of the 90-degree gearbox. Due to the low
airspeed, Pilot entered autorotation to counter the nose-
right condition. On touchdewn, the aircraft rolled over on

its left side, causing major damage. The crew sustained
no injuries and exited the aircraft unassisted. There was
no postcrash fire.

Findings

1. Pilot failed to comply with preflight checklist.

2. Pilot failed to post fireguard in accordance with
starting procedures outlined in -10 checklist,

3. Pilot allowed aircraft to touch down with excessive
forward motion for the right-yaw condition.
Recommendotions

1. Recommend pilots follow prescribed preflight and
starting procedures and that these topics be made the
subject of the next monthly safety meeting.

2. Recommend Pilot receive postaccident checkride
with emphasis on simulated antitorque failure manecuvers.

3. Recommend the facts and circumstances surrounding
this mishap receive widest dissemination.




This is the typical “everybody-is-
clean-except-the-pilot” accident re-
port.

By contrast, table 6 presents an
analysis of table 4 information that
identifies what happened, why it
happened and what can be done

about it. This analysis was com-

pleted by using tables 1, 2 and 3
and following the “how-to-do-it”
steps outlined above. It should be
noted that job performances of the

unit commander, operations officer
and crew chief contributed to the
pilot’s task error. Therefore, hu-
man-error analyses (table 6) were
performed on the role of each of

-these duty positions but are not

presented because of space limita-
tions.
From ‘this analytic example, it

should be obvious that “pilot-error
-accidents aren’t all pilot,” that acci- .
-.:._ident boards can generate and re-

port quality information and that
something can indeed be done about
“pilot-error” aecidents. The objec-
tive in requiring full and complete
accident information is not to single
out any one individual. The objec-
tive is to help fulfill Army aviation’s
responsibility for maximum possible
efficiency by squeezing out of each
accident all information that can be

. used to increase proﬁcrency at each
..*‘duty posmon ‘.

Exumple of o Humun-Error Accidon'

TABLE 6

lnformonoﬁ; USAA VS Should Reccive

Name SSAN: Duty

Buck Pilot  000-00-0000 P

Item Code Explanation . | : Item * . Code Explanation

Task 11.1 Insure complete prefllghl inspection ciated risks when selecting a course
performed on AH-1G hehcopter : °£ “"0"

Error 4.d.1 Performed task madequately: did not 40, 1.C v‘SChOOIS should emphasize to pilots
insure left-side engine and transmis- that operation urgency can be as cata-
vion cowling was secured prior to strophic as in-flight emergency and
flight. train to follow sound accepted proce-

dures in the face of hoth.

Inad- 67.1 Operations Officer assigned the mis- . . .

equacy sion 1n an angry, urgent manner, Inad- 67.1 Operauons Officer posted mcorrect

: R - equacy takeoff time because he was too busy

Remedy 33 “In rriaking”aséignhngénts_, it should be to be efficient. He personally sched-
kept in'mind that the manner in which uled and coordinated all missions. in
the assigmmént is made can affect the addition to his other duties because
‘chances for a mission to be success- operations was undermanned,

- ful. Operations Officer should have . .. .. . . . o _
told Pilot there had been a mistake in =~ Remedy 22,1 - - Unit' Commander - should - personally
scheduling the takeoff time. To pre- monitor unit personnel.  Personal
clude any more mistakes, he should monitoring of operations personnel
have stressed the need for Pilot to ~would have revealed impact that
take the necessary time, even though assigning assistant operations officer
the mission was alrcady late, to insure as: bartelion instrumen_l examiner had
that the aircraft was ready for flight . .on efficiency of operations.
::gor;hi:;k::ff?ndersm(,d the mission 26 Through  unit level briefings, Unit

i Commander - should assure his staff

Inad- 18.3 Pilot allowed urgency imposed on him officers that he has an ‘‘open door

equacy by operations to cloud his judgment: policy’’ concerning operational diffi-
he did not inspect (trusted that Crew culties and that ‘each problem will
Chief had closed and secured as " receive his personal attention ac-
instructed) and cranked without . cording to priority.

a fireguard. o
COMMENTS
Remedy 20 When faced with unusual/urgent situa- From gearbox separatiofi until the aircraft finally came to

‘tions, pilots must remind themselves

to follow sound, established proce-
dures. In those rare emergencies
where established procedures must be
compromised, pilots must carefully
evaluate the alternatives and asso-

rest, it was found that Pilot’s reactions to this emergency
were proper and in accordance with the -10 instructions for

this situation:

level an attitude as can be achieved, and (2)

(1) Touchdown should be executed in as

ground

speed should be as low as poss:ble to ‘minimize the
possibility of turnover.
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TABLE )
Human Error Report: Pilot
Name SSAN Duty '

Flier, R. G. 000-00-0001 P

Item Code Explanation

Task 2 To fly the AH-1G within maneuver limitations of TM 55-1520-221-10 during a
demonstrauon Tlight.

Error 2.D.5 Pilot performed an unavthorized aerobauc maneuver at an alulude insufficient for safe »
recovery,-a vrolatron of par, 3-2, chapter 3; AR 95-1

Inadequacy 19.1 Pilot felt lhal dunng the demonstranon 'ﬂrght by another crew, capabrlmes of the
AH-1G had not lieen fully demonstrafed to the spectators and decided he would show
them what it was really capable of doing.. Following mishap, pilot stated he was

showmg off’’ the capabilities of the AH IG.

Remedy 20 Aviators must control emotional’ lmpulse to rmpress others of their flymg ability and
perform only maneuvers for whrch they are trarned .

Inadequacy 19.3 Prlot was overcon[rdent in the capabrlmes of the AH 1G. Followmg Krshap, prlot
stated he had successfully exeCuled this maneuver ‘‘many times’’ H-1G arrcrah

Remedy 40.1.B Formal schools should place mote emphasrs on maneuver limitations outlined in
TM 55-1520-221-10 and the consequences of excee&mg these limitations,

Inadequacy 18.3 Pilot used poor judgment in his decrsron to execute the so-called “‘return to target”’
maneuver, which was not in the planned demonstration flight, and the altitude (400~
500 feet) from which. the maneuver was rmualcd -

Remedy 30 Unit commander-initiate appropna!e action agarr\sl the pilot in accordance with

: findings of the board.

Inadequacy 17 errted flying, no meamngful trammg and rumors of an impending unit move resulted
in a general feeling of frustration and unrest among unit aviators;

Remedy 18.B Commander should take rmmedrate acuon to mruate a meaningful lrammg program and
provide a sunable location for 1mplementatrcn.

inadequacy 65.1 The 'unit accident prevention program was ineffective due to lack of a safety SOP,
infrequent safety meetings and a lack of emphasis on safety by upit commander,

Remedy 14.B Unit commander should ensure deve!opment and’ lmplementatron of an accident
preventron program and monitor unit compliance in accordance wnh par. 3-1, chapter

, and par. 4-3, chapter 4, AR 95-5,

Remedy 27 USAAAVS should make wide dissemination of board’s Imdmgs via AVIATIOV
DIGEST and FLIGHTFAX. , _

Task 13 To file a flight plan in accordance with par. 4-6, section 2, chapter 4, AR 95-1.

Error 1 Pilot failed to file flrght plan or receive appropnate clearance for flight.

Inadequacy 18.3 Lack of unit emphasis on abiding by regulatrons resulted in a low self-discipline
level of pilot, hampering his judgment on the necessity of coordmatmg with
unit operations. .

Remedy 20 Pilots must recognize that the responsibility for proper flight coordination rests as
much with the aviator as with operations and supervrsory personnel in accordance with
par. 1-17, section 2, chapter 1, AR 95 1,

Inadequacy 65.1 Lack of emphasis on enforcement of regulations by the unit commander résulted in
frequent violations of AR 95-1 by unit aviators. :

Remedy 22.2 Appropriate commander should monitor-unit’s compliance with AR 95.1,

11




. TABLE2
Homion Eirer Report:” Commonder

Leader, J. J. 000000062 <CO

Task ST TR ?menn'i!péﬂomaace in ’;éé;t)_lfcfanée with regulations and s'landing operating

Emor it ie o TFailed to mmt performarice and training were conducted in accordance with
AR 95<¥, AR 935 snd standing operating procedures. .. .

Inadequacy ’ms B mmrmxued Flight. demonstration to be conducted without proper author-
T S iy in aceordamce with par.-6-11, chapter 5, AR 95-1. Also, unit commander displayed
* sa snprofessional attitede and'set an improper example for unit aviators by
!p:ﬂrcwnmgk # similar demonstration prior to the mishap, even to the extent of
o Jetsing unaathorized passengers ride in front seat of the aircraft, some with small
SR s childven sitting on their laps i violation of par, 1-15B, chapter 1, AR 95-1, These
sctivas contributed to taxity in conformance with regulations and a general feeling of
apathy wmong enit aviators, o

. IERUICTE PR ¥ o : OO : :
Remedy ' 7 30'~.~ - Appropriate’ ommander should initiaté action against the unit commander in accord-
, _snce with findiags of the board, .
Inadequacy 43 - Saly water damage resulted in aircraft i)évin‘g'g}r.oﬁnded for extended period of time,

hampering training,

preventive measures aré taken to avoid salt water damage when aircraft are trans-
ported or stored where saht water damage may occur.

Remedy- ~ '~ - &27- 1 - Approptiate mainténance personnel sl{qilla ensure that proper preservative and

Iradeqascy 47 Usit was mhle 10 conduct desired 'tr-é)iiiin'g. program at home station due to a civilian
noise abatement program. R . )
N BT GFoger EE D

Remed B 5 R Appropriate commander shonld initiate action to, ensure that unit is relocated to a
Y . :
: ‘ . permanent location where required training can be accomplished. .

luadequacy 65.2 Higher commiand failed l‘b’pmfvi‘fde"a'deqziiia:ter'gnidelines for training and monitoring of
| wmil’s activities during training in aecordance with par. 4-2, chapter 4, AR 95-5.

Remedy - -~ <829 S Aviatimwffivce 0 dﬁp@&pﬁaft.e command should monitor unit’s activities to ensure
_ .. compligwce with AR 95-1, AR 95-5 and appropriate directives.

Task ~ - - ¢ o no - ‘To'provide s w}"fgﬁm’%P:'@vﬁ,@{ﬁs'ﬁﬁii"s;actiﬁities and training in accordance with

par, 3-1, chapter 3, AR 95:5."
Error SR T Uni Wad noritten wmit SOP,‘sq";:gé‘ty_ SOP or training SOP.

Insdequacy ;3 Unit commatider’s “disregard for fegulations, safety, command responsibilities and
’ P 'stalf advice resulted in an unprofessional attitude among unit aviators and staff,
» _aflecting their motivation, judgment and performance.
Remedy 22,2 . The command o which a unit is assigned should ensure unit has an accident preven-
ST Y eien ‘plen and required SOPs and provide necessary assistance for implementation. It
should also ensure units are following prescribed procedures after implementation in
sccordance with chapter 4, AR 95.5, '

Remedy' ' 14B4 = Unit comm::lersbanld ensure ;t:fna»t'fviiitten' SOPs covering all aspects of unit activi-
o "7 ties add waining are provided and implemented.
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until the middle ‘of November when they arrived 'in
Le-Harve and were flown to Etian Army Post, France.
Because of salt-water damige, the airctaft were then
grounded until Decemiber, at which time the condition
was remedied and the USAREUR checkrides were
started. Other than the checkrides, most of the:flights
were “do nothing ﬂrghts” wrth httle ‘of no-, trammg
value. - : ST

The unit’s -arrival at Etran Army Post comcrded
with, and proved to be the deciding factor -in, :an
antinoise campaign/demonstration led by a local dis-
trict magistrate, This resulted in more: stringent local
flight regulations which curtailed night flying, elimi-
nated weekend flying and significantly reduced train-

“ing flights in the Etian area. This prompted the unit
to move to Verdon: during 3-14 May.1972; to.accom-
plish unit tralmng and complete semiannual flight mini-
:mums.

Due to noise abatement problems, umt relocatlon
sites had been under constant cons:deratlon since the
unit’s arrival. Rumors of a pending umt move caused
further unrest in the unit.

Repeated testimony by witnesses from ' the 555th
disclosed that no adequate aviation Safety prograin
existed. Although the unit was formed: in February
1971, there was no aviation safety SOP and 'safety
briefings were rare. Witnesses also testified there was
great difficulty in obtaining current flight. publications,
technical manuals and Army regulations. This, coupled

with the commander’s apparent disregard for regula- .. .on, §. N :
Planner, the unit operations officer, and requested per-

tions, command responsibilities and the advice of the

' there Was no real mission.

‘tion’ saféty pro rap
‘,solutlon ‘by the uni

-unit safety" officer (e.g., clearing his:own flight dem-
“onstration "and.flying of dependents),:contributed to
“an unprofessional ‘environment, laxity :in-conformance
“with regulatlons and a general sense‘ of apathy wrthm

'the unit. e L o
~The: unit >mlssron as grven in the TO&E was “to in-
crease the .combat-effectiveness of the- unit: to. which

:.assigned ‘ot :attached by the employment. of .direct

aerial, fires 'in- offensive’ and ‘ defénsive. action.”: Al-

‘ though a true mission statement, it was not an anti-

armof mlsslon, as' understood by personnél w1th1n the
unit. The prevarlmg feeling within the u 't‘was that

TR AP

In sum, ‘the main problems encountered by the unit
were Jack of an exphcxt mxssron nona\)aﬂa'bdity of reg-
ions, f ortunities to'fly or train, an impend-
hin USAREUR “and no ‘active’ avia-
. These'probléms ‘and lack of their
ommander, "M, .f Joé J. Leader,

“created” thé " atmosphere _whrch led td'the’ events of 8

and 10 May 1972, "/ N
On' '8 May 1972, thé ‘unit' comimnder orgamzed

-and. led -an unauthorized, aerial. demonstratjon - swith
-four. AH-1G. aircraft. Followmg this_demonstration,

three of:the aircraft, piloted by MAJ. Leader CPT Ap-

-pleton.and :CWQ ,Claus, were- us.ed to.give, pleasure
_ rides to unit dependents and, French ‘Natjonals, which
~is: in: dirget yiolation of Army. regulatrons,

The events leading to this accident were initiated
on. 8 May..1972_ when. WO Jones, approached CPT

TABLE 3 -

Human Error Report: Operohons Officer
Pl IR
Name SSAN Duty ' . G .
Planner, L. E. 000-00-0003 OPS OFF
ftem Code Explonation . - ’
Task 27 To advrse the unit commander on ’the‘authenucny (legality) of a planned demonstra-
tion flight, either before or after the upit commander approved the mission.
Error 1 In accordance with.par. 4-7c.13, sectjon 3, chapter 4, FM 101-5; operations officer
: failed to inform unit commander that the planned demonstranon flrght was not proper-
ly authorized. e .
Inadequacy - 16 Motivation of the operations officer in performing his dunes was affected by. the
S attitude and leadership of the unit commander, .
Remedy 20 Self-monitoring of operational requirements by the operations officer would result in
better control and coordination of.unit’s mission.
Inadequacy 65.1 Operations officer received no .formal briefingon unit operatmg procedures or. hrs
: duty position when assigned, and unit had no SOP covering operational requirements
available for operations officer to read... ..
Remedy 22.1 Unit commander should ensure that when personnel are assigned to a duty position

they are fully briefed on all aspects of their duty and should have appropriate litera-
ture, such as SOPs, FMs, ARs and unit policies, relating to their duty position.
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mission to conduet a flight demonstrauon and. static .

display for members of a French glider club .who

wanted to get 3 close Jook at the AH-1G, This request .

was relayed by CPT Planner to the unit.commander
without reference to the authenticity (legality) of the

mission. The flight was approved. by..the. unit com-
mander and was to include a demopstration_of nap--
of-the-earth taeties, normal flight -around the airfield

and landing near the glider club for a static d;splay
On 10 May 1972, WO Smith:-and. WOQ- Janes. pre-.

flighted the AH-1G and found. it to be in flyable cdn-

dition, They performed. the flight - as.. planned. and
landed in the vicinity-of the assembled club: persannel.

Upon completion of the demqnstration, CWO Flier,.
who had observed the flight from. the. glldﬁ[ club. area,
felt the capabilities of the AH-1G had ngt been fully

demonstrated-and asked if he. could fly the aircraft for
an additional demonstration, WQ Jones agreed. CWO

Flier was the. pilot and - CWO. Rydex: was ‘the copxlot»

Ryder stated he was only. balla,st far the aitcraft b)

Their flight began with two right 360-degree hover-
ing pedal turns, followed by a takeoff to. the west until
reaching: an- altitude. of approximately 50. feet, The
pilot then made- a sharp right- tum. and a low-level

(50 feet), high-speed: (100 knats) pass on.a heading
of 120 degrees, within 15 metars of thc crowd ‘The

pilot proceeded 1 mile on this heading and then per-
formed a quick stop maneuver. The aircraft rose to
approximately 100 feet above ground level while the
pilot was executing a right turn which essentially re-
versed the heading. The pilot then placed the aircraft
intp a dive toward the crowd at speeds up to 110
knots at a very low altitude (3 to 5 feet) on a heading
of approximately 320 degrees. Passing the crowd, the
pilot initiated an abrupt cyclic climb to roughly 400
to 500 feet above ground level, approaching zero
knots airspeed and possibly a negative g condition.

This was followed by a 180-degree right pedal
turn which, because of an already excessive nose-
high pitch attitude, placed the aircraft in a steep dive
of from 50 to 70 degrees ‘on a heading of 170
degrees directly toward the crowd. The aircraft re-
mained nose low for approximately one-half of the
dive and then rotated upward to a slightly nose-high
attitude, remaining in this pitch attitude until impact.
Upon impact, the aircraft struck and killed four
people. The aircraft slid 420 feet from the point of
impact, and the cockpit section eventually came to
rest in an upright position. The aircraft was totally
déStroyed upon impact with a minor postcrash fire
resulting. Both pilots were assisted from the wreckage
by U. 8. Army personnel at the scene and were taken
by UH-1 helicopter to an Army hospital.

TABLE 4
Hyman ﬁnor Repon Copilot
Name SIAN Qutv
Ryder, B. O,  000-00-0004 (93
Item ﬁgds _ ﬁ&alanthu
Task ~26 ' Ta mamtam smct air dnscl

manepver limitatiops (TM 5

glme regardmg regulations and rules governing AH-1G

1520-221-10) and spectator safety during flight demon-

strations (Par. (5 295, [ and e, secnon [V, AR 95-1).

Copilet failed to indicate dxsapproval in accordance with Army aviator’s

duties (par.

#dc, chgptgr 4: AB 9,5'5) even after the pilot had initiated a third unauthorized,

Lopilot stated after accident that he was only baliast in the aircraft and in no way

was 9ss,ociated wnh the acc1denl which indicates lack of initiative and motivation.

Yait cgmma,nder should consxder performance of copilot and take action necessary to

‘Lack of speethc Army personnel responsibilities in current Army regulations appli-

cable to instances where others violate regulations and/or place the aircraft, crew or

Error 1

wnsale mapeyver, '
Inadequacy 16 o
Remedy 30

PTQVGBI reoccurrence
Inadequacy - _53 o

others in jegpardy,
Remedy 17,3.B

Include in appropriate regulations responsibilities for Army personnel to indicate

disapproval when others violate regulations or otherwise jeopardize the airéraft, crew

or others.
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