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INTRODUCTION

- This report presents a compilation and statistical review of accidents
which occurred in 1981, involving operations under 14 CFR 121 (and 14 |
CFR 127 for helicopters), or 14 CFR 135, Briefs of the accldénts reviewed :
In this report can be found in "Briefs of U,S. Air Carrier Accidents - |
Calendar Year 1981," NISB/ARC-85/03.° As in the 1980 report, only accidents |
occurring during the revenue operations of air carriers and commercial ;
operators of large alrcraft are reported in this document. Those accidents |
occurring during non-revenue operations (e.g. training, ferrying) are i
reported in the Safety Board's annual review of general aviation accidents. :

. Accldent data upon which this review is based have been extracted from
the Safety Board's automated Aviation Accident System. It should be noted ;
that the accident records contained in that system do not explieitly report |
the federal regulation under which each operation was being conducted at the ;
time an accldent occurred. The applicable regulation was determined from '
other information contalned in the system, and in some cases, from a review
of the accldent docket. ' ' :

Exposure data (flight hours, miles, and departures) used to compute
accldent rates for Part 121 and scheduled Part 135 operations were
obtained from the Civil Aeronautics Board (CAB). Flight hours for non-
scheduled Part 135 operations were estimated from data obtained by the
Federal Aviation Administration (FAA) in its general aviation activity
surveys. o _

This report is divided into two major sections: 14 CFR 121 accldents,

and 14 CFR 135 accldents. The 14 CFR 135 section is further divided
iInto two subsections, scheduled and nonscheduled operations., For each
of these three accident categories, three general types of information
~are presented. The Summary of Losses glves an overview of accidents,

consequences, and rates for 1981, 1980, and 1979. The Detailed Review
presents tabulations of a number of accident and aircraft parameters for
1981 accidents. The Historical Comparison presents data for 1981 and for ;
the 6-year rerlod 1975 through 1980, :

It should be noted that in many of the tables presented in
thnis report (such as in Table 4}, the number of accldents in a
glven category ls small, and even a small change in the number of
accldents would result in a significant change in the accident
rate. Therefore, caution should be exercised in the use of these
rates. Similarly, care should be taken in comparing numbers and
percentages of accldents between two time periods when the number
of accldents is small. The reader should avoild placing undue
significance upon a change which may be due primarily to chance.




14 CFR 121

In 1981, U.S. air carriers were involved in 26 accidents while operating
under 14 CFR 121. Although four of these accidents resulted in fatalities,
none of them involved an airplane crash; one passenger fell off of a mobile
airstair; a flight attendant was crushed in a galley elevator; and a
mechanic and a ground crewman were killed in separate ground accidents. The

slx accidents which involved encounters with turbulence, resulted in serious
injurles.

SUMMARY OF LOSSES

Degree of injury, number of fatalities, and extent of aircraft damage
are presented in Table 1 for 1981 and the two preceding years. There were
slightly more accidents in 1981 than in 1980, however the number of
fatalities still was substantially fewer than in 1979.

. Table 1 - SUMMARY OF LOSSES

Accidents | - - 1981 1980 1979
Fatal y 1 5
Involved Serlous Injury 11 11 9
Involved Minor or No Injury _11 _1 15

Total 2h 19 29

Fatalities
Passeriger' 1 0 323
Crew 1 .0 28
Other Persons 2 _ 1 3

Total 4 1 354

Aircraf't Damage (14 CFR 121)

Destroyed 1 2 6
Substantlal 12 9 16
Minor 1 2 0
None 2 6  _8

Total 26 19 30

Alrcraft Damage (Other)#*

Destroyed - 0 0 1
Substantial _0 1 _ 6
Total 0 1 1

#  Other aircraft are those alrcraft not operated under 14 CFR 121 that
: were involved ln on-ground or in-flight collisions with aircraft
operated under 14 CFR 121.
_ e



14 CFR 121 - Summary of Losses

Three measures of actlvity under 14 CFR 121 {(miles, hours, and
departures flown) and accident rates computed using each, are presented in

Table 2 for 1981, 1980, and 1979.
shows a decrease to levels below those

Table 2 - ACCIDENT RATES

in 1979.

Adrcraft Miles Flown (Thousands)
Adrcraft Hours Flown
Departures Flown

Accldent Rates

Per Million Miles Flown
Per Hmndred Thousand Hours Flown
Per Hundred Thousand Departures Flown

¥Fatal Accident Rates

Per Million Miles Flown
Per Hun®red Thousand Hours Flown
Per Hundred Thousand Departures Flown

1981

2,798,575

6,810,255
5,329,049

0.0093
0.382
0.488

0.0014

0.059
0.075

1980

2,924,234
7,067,468
5,479,452

0.0065
0.269
0.347

0.0003
0.014
0.018

In all three activity categories, 1981

1979

2,922,226
7,038,059
5,532,202

0.0099
0.412
0.524

0.0017
0-071
0.090



14 CFR 121

DETAILED REVIEW

The 1981 aceidents which occurred during operations under 14 CFR
121 are gescribed in Table 3. The remainder of this subsectlon presents
tabulations of the operational factors, losses, envirormental conditions,
and causes of these accldents.



- Detailed Review
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Table 4 presents accldents and activity for
14 CFR 121 in 1981, as a function of the type of
accldents occurred during scheduled operations.
during a nomscheduled operation. The overall ac
Fiown in norr-scheduled operations is almost twice
operations.

14 CFR 121 = Detailed Review

operations conducted under
operation. The four fatal
Only one accident vecurred
cident rates for departures
that of scheduled

Table 4 - ACCIDENTS AND RATES BY TYPE OF OPERATICN

Type of Operation

Scheduled
All
- Passenger/ 411 : Nor-

_ Cargo Cargo All Scheduled All
Accidents g 23 | 2 25 1 ot
Fatal Accidents 4 G Lo 3] 4
Alreraft Miles Flown {(Thousands) 2,630,495 72,724 2,703,215 95,356  2,748,57
Alrcraft Hours Flown n/a% n/a 6,571,288 238,967 6,810,25
Departures Flown n/a n/a 5,211,867 117,182 5,329,04
Accidents Rates |

Per Million Miles Flown 0.0087 0.0275 0.00g2 0.0105 $.0083
Per Hundred Thousand Hours Flown rn/a n/a 0.380 0.418 0.382
Per Hundred Thousand Departures Flown n/a n/a - 0,480 0.853 0.488
Fatal Accident Rates

Per Million Miles Flown 0.0015 0 0.0015 0 0.0014
Per Hundred Thousand Hours Flown n/a 0 0.061 0 0.059
Per Hundred Thousand Departures Flown n/a 0 0.077 0 0.075

¥ ata not available from CAB.



14 CFR 12) - Detailed Review

Table 5 is a cross-tabulation of the degree of injury sustained with
the different categories of persons involved in the accidents. During
1981, only 2.5 percent of passengers aboard ailrcraft involved in accidents
while operating under 14 CFR 121, received injuries of any extent,
Further, only 0.5 percent of the passengers aboard sustained serlous or
fatal injuries. This is an improvement over the 1980 figures of 8.4 and
1.1 percent, respectlvely. This resulted in a rate of 1 serlous or fatal
passenger injury per 20 billlon revenue passenger-miles, based on the
CAB-published figure of 260 billion revenue passenger-mlles reported by
certificated air carriers for 1981. It is interesting to note that 16
percent of the flight attendants aboard the accident aircraft received
injuries; 7 percent of these belng serious or fatal. Thls is consistent
with the 1980 figures of 16.7 and 7.6 percents, respectively.

Table 5 - PERSONS BY ROLE AND DEGREE OF INJURY

Degree of Injury

Fatal Serlous Minor None Tbﬁal

Pilot-in-Command 0 0 0 26 26
Co-Pilot 0 0 0 26 26
Check Pilot 0 0 0 1 1
Flight Englneer/Navigator 0 0 0 18 - 18
Extra Crew : 0 G 0 b ]
Flight Attendant 1 7 10 a4 112
Passenger 1 12 50 2,448 2,511
Person on Ground 2 _2 0 0 4
Total k 21 60 2,617 2,702

-7



14 CFR 221 - Detziled Review

In 1981, the predominant type of Part 121 accident was that classified
misgellaneous. Ic included various ground accidents involving airline or
roort persomnel, and three passenger boarding accidents. Also included
was the accident in which a flight attendant received fatal injuries in 2
galley service elevator. These accidents accounted for 30.8 percent of all
accidents, and 100 percent of the fatal accidents.* Turbulence accidents
were the next most common type of accident, accounting for 23.1 percent of
ail accidents and 40 percent of accidents resulting in serious or fatal
Injuries. T™e miscellaneocus and turbulence accident types accounted for G4
percent of all serilous and fatal injuries in 1981. The remainder of the
accidents were distributed over eight general accident types, one of which
resulted in & serious injury and two of which resulted in minor Injuries.

iR

Table 6 - ACCIDENTS BY TYPE AND DEGREE OF INJURY

Degree Of Injury Accldents
Type Of Accident Fatal Serious Minor DNone Mo. Percent
Birdstrike 0 0 0 1 1 3.8
Coilided with Objects . 0 0 0 3 3 11.5
Controlled Collision with Grnd/Wtr 0 0 0 1 1 3.8
Engline Failure or Malfunction 0 0 1 2 3 11i.5
Fire on Ground 0 0 0 1 1 3.8
Gear Retracted 0 0 1 0 1 3.8
Ground-Water Loop~-Swerve 0 0 0 1 i 3.8
Miscellaneous i 4 0 0 8 30.8
Turbulence 0 6 0 G 6 23.1
wheels-up Landing 0 1 0 0 1 3.8
Accidents - Number 4 11 2 9 26

- Percent 15.4 42.3 7.7 34,6

¥ 7t is pointed out earlier in this report that none of the fatal Part 121
accidents involved a crash of an airplane.



14 CFR 121 - Detailed keview

Table 7 presents a cross tabulation of sircraft damage by accident
type. Of the 26 total aireraft, 13, or 50 percent, sustained substantial
damage or were destroyed. Of the sircraft involved in the miscellaneous
and turbulence type accidents, the most prevalent types, 12 of 14 recelved

no damage.

Table 7 - AIRCRAFT BY ACCIDENT TYPE AND DAMAGE

Aircraft Damage Part 121 Alrcraft
Type of Accldent Des Sub Minor None No. Percent
Birdstrike _ 0 1 0 0 1 - 3.8
Collided with Ubjects - 0 3 0 0 3 11.5
Controlled Collision with Grmd/Wtr O 1 0 0 1 3.8
Engine Failure or Malfunction 0 3 0 0 3 11.5
Fire on Ground ' 0 1 0 0 1 3.8
Gear Retracted - 0 1 0 0 1 3.8
Ground-Water Loop-Swerve 0 1 0 0 1 2.8
Miscellaneous 0 1 0 7 8 30.8
Turbulence 0 0 1 5 6 23.1
Wheels~up Landing 1 0 0 0 1 3.8
Part 121 Aircraft - Number 1 12 1 12 26
- Percent 3.8 46,2 3.8 46.2




14 £Fn 121 - Detailed Review

In Table 5§, a cross tabulation of the phase of operation in witich the
accident occurred and the degree of injury is presented. Forty percent of
the aireraft involved in accidents producing a fatal or serious Injury were
in the static phase of operation.

Table 8 - ATRCRAFT BY PHASE OF OPERATION AND DEGREE OF INJURY

Degree of Injury Part 121 Aircraft

Phase of Operat! : Fatal Serious Minor None No. Percent
Static 2 b 0 0 & 23.1
Taxi

To Takeoff 0 8 0 2 2 747

From Landing, Other 1 0 0 2 3 11.5
Takeoff

Run _ 0 0 1 1 2 7.7
In Flight

Climb to Cruise 0 0 0 1 1 3.8

Nermal Cruise 1 3 0 1 5 19.2

Descent #] 3 it #] 3 11.5
Landing

Final Approach (VFR) 0 0 0 i 1 3.8

Roll 0 0 1 1 2 T.7

Go-around _0 1 o _0 1 3.8
Part 121 Alreraft - Number ] 11 2 9 26

- Percent 15.4 2.3 7.7 346

~10=



14 CFR 121 - Detailed Review

More than 19 percent of all aircraft involved in accidents recelve
substantial damage while operating in the static or taxi phases {see
Table §). These accounted for 38 percent of all aircraft destroyed or
supstantially damaged.

Teble 3 ~ AIRCRAFT BY PHASE OF OPERATION AND ATRCRAFT DAMAGE

d

Aircraft Damage Part 121 Alrcraft

Phase of QOperation Des Sub Minor = None No. Percent
Statie 0 1 0 £ 6 23.1
Taxi

To Takeoff 0 2 0 0 2 7.7

From Landing, Other 0 2 4] 1 3 11.5
Takeof f

Run 0 2 0 0 2 7.7
In Flight

Climb To Cruise 0 1 0 0 1 3.8

Normal Cruise 0 1 1 3 5 16.2

Descent 0 0 0 3 3 i1.5
Landing

Final Approach (VFR) 0 1 0 0 1 3.8

Roll 0 2 0 0 2 7.7

Go-around 1 0 0 0 1 3.0
Part 121 Aircraft - Number 1 12 1 12 26

~ Percent 3.8 u46.2 3.8 46.2

]l



14 CFR 121 -~ Detailed Revizw

Table 10 presents a cross tabulation of accident type with phase of
operation. The greatest proportion of accidents, 34.6 percent, occurred

during the Inflight phase of operation. Two-thirds of these were
turbulence accidents.

Table 10 — AIRCRAFT BY TYPE OF ACCIDENT AND PHASE OF OPERATION

Phase of Operation Part 121 Alrcral®

Type of Accident Static Taxl Takeoff Inflight Ianding Number Percent
Birdstrike 0 0 0 0 1 1 3.8
Controlled Colllislon

with Grnd/Wtr 0 0 0 1 0 1 3.8
Collided with Objects 0 3 0 0 0 3 11.5
Engine Failure 0 0 2 1 0 3 11.5
Fire or Explosicn on Ground 0 1 0 0 ) 1 3.8
Gear Retracted 0 0 0 0 1 1 3.8
Ground-Water Loop-Swerve 0 0 0 0 1 1 3.8
Miscellaneous Other 6 1 0 1 0 8 30.8
Turbulence 0 0 0 6 0 6 23.1
Wheels-up Landing 0 0 0 _0 1 1 3.8
Part 121 Aircraft - Number 6 5 2 9 4 26

- Percent 23.1 18.2 T.7 34.6 15.4

-12--



14 CFR 121 - Detailed Review
As can be seen in Table 11, 12, or more than 46 percent of the

accidents occurred in daylight under VFR conditions. No indications of
light or weather conditions were recorded for 3 of the 25 accldents.

Table 11 - ACCIDENTS BY CONDITION CF LIGHT AND TYPE OF WEATHER CONDITION

Type of Weather Condition Accidents
Conditlion of Light VFR IFR Unk/NR No. Percent
Daylight _ 12 4 1 17 65.4
Dusk (Twilight) 1 0 0 1 3.8
Night (Dark) _ 4 1 2 7 26.9
Night (Moonlight~Bright) _0 1 _0 2 3.8
Accidents - Number 17 6 3 26
- Percent 65.4 23.1 11.5

-13-



14 CFR 121 - Detailed Review

Table 12 presents alrcraft damage as a function of the degree of
injury sustained in the accident. It is important to note that the NISB
classifies as incidents those occurrences resulting in both damage and
injury no more severe than "minor", and as such, they are not included iIn
this report. Therefore, although Table 12 shows that accidents which
resulted in no alrcraft damage accounted for all of the fatal and 72.7
percent of the serious Injury accidents, and that 11 of the 13 accldents
which resulted in at least substantlal aircraft damage caused minor or no
Injuries, no inferences can be made concerning all injury- or
damage- producing occurrences.

Table 12 - AIRCRAFT BY DAMAGE AND DEGREE OF INJURY

Degree of Injury Part 121 Alrcraft
Aircraft Damage Fatal Serious Minor None No. Percent
Destroyed 0 1 0 0 1 3.8
Substantial 0 1 2 9 12 46,2
Minor 0 1 0 0 1 3.8
None 4 _8 0 0 12 46,2
Part 121 Aircraft - Nurmber i 11 2 9 26
- Percent 15.4 42,3 7.7 34.6

~14-



14 CFR 121 - Detailed Review

A cross tabulation of the type of operation in which each aircraft was
engaged and the degree of injury produced by the accident is presented in
Table 13. All of the 15 accidents whilch resulted in serious or fatal
injuries were scheduled passenger operations.

Table 13 - AIRCRAFT BY TYPE OF OPERATION AND DEGREE COF INJURY

Degree of Injury Part 121 Alircralt

Type of Operation Fatal Serious Minor None No, Percent
Scheduled Domestic

Passenger 1 11 2 i 18 £9.2

. Scheduled International

Passenger 3 0 0 2 5 19.2
Scheduled

Domestle Carge 0 0 0 2 2 7.7
Nor-Scheduled Charter

Revenue Cargo 0 0 _0 1 _1 3.8
Part 121 Airecraft - Number 4 11 2 g 26

: 4 42,3 7.7 34.6

- Percent 15.

=15~
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CFR 121 - Detailed Review

Of the 26 accidents involving aircraft operating under 14 CFR 121, 17
occurred on the airport (see Table 14).

accidents occurred beyond 5 miles from the airport.

Table 14 -~ ACCIDENTS BY TYPE AND PROXIMITY TO AIRPORT

A1l six of the turbulence

Type of Accident

Birdstrike

Collided with Objects

Controlled Colllision with Grnd/Wtr
Engine Failure

Gear Retracted :

Ground-Water Loop-Swerve

Onground Fire

Miscellaneous

Turbulence

Wheels-up Landing

Accidents - Number
- Percent

Proxinity to Airport Accidents
On Beyond
Airport 5 Miles Unk/NR No. Percent
1 0 G 1 3.8
3 0 0 3 11.5
0 1 0 1 3.8
2 0 1 3 11.5
1 0 0 1 3.8
1 0 0 b 3.8
1 ¢ 0 1 3.8
7 1 0 8 30.8
0 6 0 6 23.1
_1 _0 _0 1 3.8
17 8 1 26
65. 4 30.8 3.8

-16~



14 CFR 121 - Detziled Review

Tre National Transportation Safety Board investigates aviation
accidents in order to determine thelr cause or probable cause. In the
course of the investigation and the subsequent analysis of factual data,
the Safety Board also notes accident factors, which are conditions which
existed or events which occurred coincident with the causal condltion(s)
or event(s). Unlike causes, factors may or may not have contributed
signifiicantly to the accildent.

Individual causes and factors assigned by the Safety Board are very
specific. Appendix B contains a detalled cause/factor listing for
14 CFR 121 accidents which occurred in 1981. A tabulation of the specific
causes and factors grouped into major categoriles and the numbers of Part 121
aceldents for each broad cause and/or factor are presented 1n Table 15. As
was the case in 1980, persomnel (e.g., maintenance, weather, traffic
control) was the category cited most frequently as beth a cause and as a

factor.
Table 15 - BROAD CAUSE/FACTOR ASSIGNMENTS¥*
Cited as Either
a Cause or a
Cited as a Cause Cited as a Factor Factor {or Both)
Fatal All Fatal A1l Fatal All
Cause/Factor Aceldents Accidents  Acclidents Aceidents  Accldents Accidents
Personnel 3 14 2 4 4 17
Pilot 0 9 #] 1 0 9
Weather 0 5 0 3 0 7
Miscellaneous 0 5 0 0 0 5
Powerplant 0 3 0 1 0 4
Alrport/Airways/Facilities 0 0 0 2 0 2
Systems 1 1 0 1 1 2
Landing Gear 0 1 0 0 0 1
Instruments/Equipment/
Accessoriles 1 1 0 0 1 1

Number of Accldents
with Cause(s) Assigned 4

N
[9a}

¥ Multiple causes and factor may be assigned in an accldent.

-17-



HISTORICAL COMPARISON

14

A series of tables which facilitates the comparison of accidents
involvirng alrcraft operated under Part 121 between 1981 and the 5-year base

perlod 1976-1980, is presented in this subsection.

In those tables in

which statistics are tabulated for the entire base period, the values
listed are arthmetic means obtained by dividing the number of occurrences
In the period by five (the number of years in the period), thus allowing a
more direct comparison between the 1981 statistics and those for the base

period.

Table 16 lists the numbers of accidents, fatal accldents, and
fatalities, and the rates for accidents and fatal accidents, in this case,

for the years 1975 through 1981.
greatly from year to year.
1980 was the safest year.

45 can be seen, the statistics vary

CFR 121

For the period presented (and historically),
This is further illustrated in Figures 1 and 2
in which the accident statistics are deplcted graphically.

Table 16 - ACCIDENTS, FATAL ACCIDENTS, FATALITIES, AND RATES

Fatalities

Fatal Aboard Part
Year Accldents Accidents Total 121 Alrcraft
1975 37 3 124 124
1976 23 2 38 38
1977 24 -5 655 398
1978 22 5 160 150
1979 29 5 354 351
1980 19 1 1 0
1981 26 4 4 2

Accident Rates Per 100,000
‘Alrcraft Hours Flown
. Hours

Year Flown Total Fatal
1975 5,771,048 0.641 0.052
1976 5,963,985 0.386 0.034
1977 6,211,160 0.386 0.081
1978 6,414,096 0.343 0.078
1979 7,038,059 0.H412 0.071
1980 7,067,468 0.269 C.014
1981 6,810,255 0.382 0.059
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14 CTR 121 -~ Historical Comparison

Table 17 lists the most prevalent acecident types for the base period
1976-1980 (those which constituted at least 2 percent of the total) with
the number and percent of accidents of each in 1981 and in the base periogd.
The two leading accident types, turbulence and miscellaneous, when
combined, averaged 8.8 accidents per year, for the base period, but
accounted for 13 accldents in 1981. The accident types "Engine Fallure or
Malfunction" and "Collision with Trees, Wires, Cbjects” had more than twice
as many accldents in 1981 as their averages for the preceding five years.

‘Table 17 - MOST PREVALENT TYPES OF ACCIDENTS

1981 1976-1980

Type of Accident Percent Mean Percent

§

Turbulence

Miscellaneous/Cther

Engine Fallure or Malfuriction
Collision with Trees, Wires, Objects
Landing Gear Collapsed

Collision Between Aircraft
Overshoot

Ground-Water Loop-Swerve

Fire or Explosion on Ground

Alrframe Failure In Flight
Controlled Collision with Grnd/Wtr
Undershoot

Uncontrolled Collision with Grnd/Wtr
Hard landing

Evaslve Maneuver

26.9
11.5

26.5
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i4 CFR 121 - Bistorical Comparison

Sirmdlar in structure to Teble 17, Teble 18 contains statistics only on
fatal accidents. Although there is no predominant type of fatal accident
in the bese period, it can be seen that the "Miscellaneous/Other' accident
type has ccourred slightly more often. All of the 1981 fatal accidents are
of this type.

Table 18 - MOST PREVALENT TYPES OF FATAL ACCIDENTS

1581 1976-1980
Iype of Acbident No. Percent Mean Percent
Miscellaneous/Other 4 100.6 0.6 16.7
Controlled Collision with Grnd/Wtr ¥ 0.0 0.4 11.1
£ngine Failure or Malidnction 0 0.0 0.4 11.1
Overshoot 0 0.0 0.4 11.1
Collision Between Aircraft 0 0.0 0.4 11.1
Uncontrolled Collision with Grnd/Wtr 0 0.0 0.2 5.6
Collision with Trees, Wire, Objects 0 0.0 0.2 5.6
1anding Gear Collapsed . -0 0.0 0.2 5.6
Undershoot 0 0.0 0.2 8.6
Engine Tearaway 0 0.0 0.2 5.6
Propeller Failure 0 0.0 0.2 5.6
tor Fallure 0 0.0 0.2 5.6
Tal L 100.0 3.6 0

.
o
.
[
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14 CFR 121 - Eistoriecal Comparison

Tables 19 and . J present the nunbers of Part 121 accidents and fatal
accidents, respectively, by the phase of operation during which they
cccurred. For 1981, the number of fatal accidents occuring during the
statlic phase of operation is 10 times the average for the base period.

Teble 19 - _HASE OF OPERATION FOR ACCIDENT-INVOIVED 14 CFR 121 AIRCRAFT

1981 1976-1980
FPhase of Operation - _ No. Percent Mean  Percent
In Flight 9 34.6 9.0  37.8
Tanding h 15.4 6.2 2.1
Taxi 5 19.2 3.6 15.1
Takeof?f 2 7.7 2.8 11.8
Static | 6 23.1 2.0 8.4
Unknown/Not Reported 0 0.0 0.2 0.8
Total 14 CFR 121 Aircraft 26 100.0 23.8 100.0

Table 20 - PHASE OF OPERATION F'OR FATAL ACCIDENT-INVOLVED 14 CFR 121 AIRCRAFT

'1981_ ~1976-1980

Phase of Operation No. Percent Mean Percent
In Flight 1 25.0 1.2 33.3
Landing 0 0.0 1.0 27.8
Takeoff 0 0.0 0.8 22.2
Taxi 1 25.0 0.4 11.1
Static 2 50.0 0.2 5.6

4 100.0 3.6 100.0

Total 14 CFR 121 Aircraft

_22_



14 CFR 121 - Historical Comparison

Tables 21 and 22 present tabulations of the numbers of accidents and
fatal azceidents, respectively, for each of the cause/factors cited in
1831 and in the base period. "Persomel” showed an increase in frequency
over the base period in both accident categories. "Powerplant™ and
"™iscellaneous" also were cited more iIn 1981 than the average for the base
rericd.

Table 21 - BRCAD CAUSE/FACTOR ASSIGNMENTS* — ALL ACCIDENTS

1981 1976~ 1680
Cause/Factor No. Percent Mean Percent
Personnel ' : _ _ 17 65.4 13.2 61.7
Weather ' : 7 26.9 8.8 41.1
Pilot 9 34,6 8.2 38.3
Landing Gear 1 3.8 2.4 11.2
Airport/Airways/Facilities 2 7.7 2.0 9.3
Powerplant 4 15.4 1.8 8.4
Miscellaneous 5 19.2 1.4 6.5
Systenms 2 7.7 0.6 2.8
Airframe : 0 0.0 0.6 2.8
Instruments/Equlpment & Accesscries i 3.8 C.4 1.9
Terrain 0 0.0 0.2 0.9
Rotoreraft 0 0.0 0.2 0.8
Number of Accidents with

26 21.4

Cause(s) Assigned

* The table presents the number of accldents for whlch each cause/factor
was cited. Multiple causes and factors may be assigned In an accident.

-724-



14 CFR 121 - Historical Comparison

Table 22 -~ BROAD CAUSE/FACTOR ASSIGNMENTS¥ - FATAL ACCIDENTS

1981 1976-1980
- ise/Factors No. Percent Mean Percent
Piiot 0 .0 2.2 fl.1
Personnel 4 100.0 2.2 61.1
Weather 0 ¢.0 1.4 38.9
Landing Gear 0 0.0 0.6 16.7
Airport/Airways/Facilities 0 0.0 0.4 11.1
Powerplant 0 0.0 0.4 11.1
Systems 1 25.0 C.4 11.1
Airframe 0 0.0 0.2 5.6
Rotorcraft 0 0.0 0.2 5.6
Instruments/Fquipment/Accessorles 1 25.0 0.0 0.0
Number of Accidents with

Cause(s) Assigned it 3.6

%¥ The table presents the number of fatal accldents for which each
cause/factor was cited. Multiple causes and factors may be assligned in
an accldent.
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14 CFR 121 - Hisrorical Comparison

Table 23 presents hours flown, accldents and rates for the aircraft
models most commonly used in Part 121 operations for the years 1976-1981.
mhe models listed are those for which at least one accident occurred In the
years 1976 through 198., and for which at least 50,000 flight hours were
reported to CAR by U.5. certificated route air carriers in that é-year
veriod. Table 23 also lists the numbers of accidents and the corresponding
accident rates in which the aircraft and the pilot were clted as a cause
or factor in the accident. Aircraft-related factors are those in one cf
the five categories: airframe, powerplant, systems, instruments/equipment
and accessories, and rotorcraft. The 13 aircraft models 1n Table 23
accounted for 92.5 percent of the hours flown under 14 CFR 121 and 8G.3
percent of the aircraft involved in accidents between 1976 and 1981.

-26-
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14 CFR 135

U.S. alr carriers operating under 14 CFR 135 in 1981, were involved 1n
188 aceidents, 49 of which caused fatalitles. One accldent involved a
collision between two aircraft cperating under Part 135, so that the number
of involved aircraft was 183.

SUMMARY OF LOSSES

Table 24 presents a comparison of the number of accldents and their
associated losses in 1981 and the two preceding years, for all Part 135
accidents. The remainder of this section 1s divided into two parts --
scheduled and nonscheduled Part 135 operations.

Table 24 - SUMMARY OF LOSSES

Accigdents 1981 1980 1979

Fatal L9 53 45
Involved Serious Injury 17 19 2k
Involved Minor or No Injury 122 136 143

- Total 188 208 212

Fatalitles

Passenger : 78 89 89
Crew 46 4g 50
Other Persons 4 2 _ 4
Total 128 140 13

Aircraft Demage - (14 CFR 135)

Destroyed 63 60 60
Substantial ' 122 148 150
Minor _ 3 1 1
None : : ' 0 H 2
Unknown : 1 0 _0

Total 189 210 213

Aircraft Damage - (Other#*)

Destroyed

2 2 2
Substantial 2 1 2
Minor 0 0 _2
Total 4 3 6

% Other aireraft are those alrcraft not operated under 14 CFR 135 that were
involved in on-ground or in-flight collisions with aircraft operated
under 14 CFR 135.
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SCHEDULED 14 CFR 135

Thirty-one accidents occurred during scheduled Part 135 operations
in 1981. Of these, nine were fatal accidents. Two collisions occurred
between aircraft in which only one of the alrcraft was conducting a
scheduled 14 CFR 135 operation. One of those collisions resulted in 13
fatalities on the Part 135 aircraft. With the exception of "summary of
losses™ tables (e.g., Table 25), the other alrcraft and thelr associated
losses are not included in this review, since they were not alr carrier
alrcraft.

SUMMARY OF LOSSES

Wnen 1981 is compared to the two precedlng years in Table 25, 1t can be
seen that there were slightly fewer acclidents. However, the percentage of
accidents resulting in fatalities was greater (29 percent) than in 1980
(21.1 percent) and almost the same as in 1979 {28.9 percent). The
percentage of scheduled Part 135 aircraft destroyed in accidents in 1981
was 32.3 percent, somewhat greater than the 23.1 percent for 1980, and
gpproaching the 38.5 percent for 1979.

Table 25 - SUMMARY OF LOSSES

Accldents 1981 1980 1979
Fatal 9 8 15
Involved Serious Injury 4 6 8
Involved Minor or No Injury _18 2k 29

Total 31 38 52

Fatalities
Passenger 21 27 50
Crew ' 11 10 16
Other Persons _2 6 _c

Total 34 37 66

Alrcraft Damaged - (Scheduled 14 CFR 135)

Destroyed 10 9 20
Substantial 20 27 32
Minor 1 1 ¢
None 0 2 _0

Total 21 39 52

Aircraft Damaged - (Other®)

Destroyed 1 0 0
Substantlal 1 0 1
Total 2 0 1

# Other aircpaft are those aircraft not operated under il CFR 135 that wers
involved in on-ground or in-flight collislons with alreraft operated
under 14 CFR 135.
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Scheduled 14 CFR 135 ~ Summary of lLosses

Table 26 shows scheduled Part 135 activity in terms of miles, hours,
and departures, with the computed accident rates. Activity In 1981
surpassed that in 1980 and 1979 in both miles and hours flown. The 1981
departures were substantially higher than 1980, but were below the 1970
level. The overall accident rates in each category showed continued
improvement , however, the rates for fatal accidents were siightly higher
than the 1980 levels.

Table 26 - ACCIDENT RATES

1981 1980 1979
Aircraft Miles Flown (Thousands) 193,001 192,200 192,443
tireraft Hours Flown 1,240,764 1,175,588 1,169,921
Zepartures Flown 1,835,144 1,776,999 1,883,705
Accident Rates
Per Million Miles Flown 0.1606 0.1977 0.2701
Per Hundred Thousand Hours Flown 2.498 3.232 4,448
Per Hundred Thousand Departures Flown 1.689 2.138 2.761
Fatal Accidénts
Per Million Miles Flown 0. 0466 0.0416 03.0779
Per Hundred Thousand Hours Flown 0.725 0.681 1,282
0.79%

Per Hundred Thcusand Departures Flown 0.490 0.450

-30~



Scheduled 14 CFR 135

DETAILED REVIEW

The 31 accidents occurring during scheduled 14 CFR 135 operations in
1981 are listed in Table 27. Cargo flights were involved in 42 percent of
the acecidents; passenger flights in 58 percent.

-31-



135 - Detailed Review
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Scheduled 14 CFR 135 - Detailed Review

Table 28 presents accidents and activity for scheduled Part 135
operations as a function of the type .of operatlon.
passenger/cargo operations had the highest percentage of fatal accidents,
thils type of operation had significantly lower accldent rates for accidents
and fatal accidents in each activity category.

Table 28 — ACCIDENTS AND RATES BY TYPE OF OPERATION

Accidents
Fatal Accidents

Aircraft Miles Flown (Thousands)
Aircraft Hours Flown
Departures Fiown

Accldent Rates

Per Million Miles Flown
Per Hundred Thousand Hours Flown
Per Hundred Thousand Departures Flown

Fatal Accident Rates

Per Million Miles Flown
Per Hundred Thousand Hours Flown
Per Hundred Thousand Departures Flown

-33-

Although the combined

Type of Operation

Passenger/ All
Cargo Cargo
18 13

6 3
178,204 14,797
1,157,470 83,294
1,744,481 90,663
0. 1010 0. 8786
1.555 15.607
1.032 14.339
0.0337 0.2027
0.518 3.602
0.344 3.309

A1l

31
9

193,001
1,240,764
1,835,144

0.1606
2.498
1.689

0. 0466
0.725
0. 490



Scheduled 14 CFR 135 - Detailed Review

As can be seen from Table 29, of the 165 persons involved in accidents
during scheduled Part 135 operations, 58 (or 35.2 percent) recelved fatal
or serious injuries. Of the 114 revenue passengers on these flights, 18.4
percent were fataily injured, and 15.8 percent were seriously injured.
Cormuter air carriers reported a total of 1.375 billion revenue passenger
miles to CAB in 1981. This results in a rate of 1 serious or fatal
passenger injury per 35.3 million passenger miles, equal to that of 1980.

Table 29 - PERSONS BY ROLE AND DEGREE OF INJURY

Degree of Injury

Fatal Serious Minor Norne Total

Pilot-1r-Cormand 8 2 2 19 21
Co~-Pilot 2 0 0 7 g
Flight Engineer 1 0 0 0 1
Cahin Attendant 0 1 0 Q 1
Fassenger 21 18 3 72 114
Other Aircraft 2 3 1 2 8
Person on Ground _ 0 _ 0 0 1 1
Total 34 24 6 101 165
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Scheduled 14 CFR 135 - De.ciled Review

The types of accidents and their resulting degree of injury are listed
in Table 30. Engine faiiure or malrunction accidents represent only 12.0
percent of the total and zero per:ent of the fatal accidents, in econtrast to
1980, when 26.3 percent of the total and 37.5 percent of the fatal accidents
resulted from engine failure or malfunction.

Table 30 — ACCIDENTS BY TYPE AND DEGREE OF INJURY

Degree of Injury Accidents

Type of Accident Fatal Serious Minor None No. Percent

Collision Both Aircraft in Flight
Collision Both Aircraft on Ground
Controlled Collision with Grnd/Wtr
Uncontrolled Collision with Grnd/Wtr
Collided with Objects

Engine Failure or Mzlfunction
Groungd-Water Loop-Swerve

Landing Gear Collapsed
Miscellaneous/Other

Overshoot

Propeller/Jet 3last
Propeller/Rotor Accldent to Person
Stall

Undetermined

Wheels-up Landing
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Schedquled 14 {FR 135 - Detailed Review

Table 31 presents a tabulation of the number of scheduled Part 135
aircraft involved in accldents by type of accident and extent of damsge.
Of the 31 aircraft involved in these accidents, 30 (96.8 percent) were

destroyed or sustained substantial damage.

minor damage when a propeller struck a persan.

Table 31 -~ AIRCRAFT BY ACCIDENT TYPE AND DAMAGE

Type of Accldent

Collision Both Aircraft in Flight
Collision Both Alrcraft on. Ground
Controlled Collision with Grnd/Wtr
Uncontrolled Collision with Grnd/Wtr
Colligded with Objects

Ingine Failure or Malfunctlon
Ground-Water Loop-Swerve

Ianding Gear Collapsed
-Miscellaneous/Other

- Overshoot

Propeller/Jet. Blast
Propzller/Rotor Acclident to Person
Stall -

- Undetermined

Wheels-up Landing

Scheduled Part 135 Alreraft
- Number
- Percent:

Alrcraft Damage

™e other aircraft sustained

Scheduled Part

135 Alreraft

Des Sub

Miror No.

Percent

i

O, OOOOOOORH\NOK
EOQROH W R O O

OO OOOOOOOo OO0

i}
o

20
32.3 64.5
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Scheduls] 1& CFR 124 - Detailed Review

A tabulation of accident-involved aircraft by the phase of operation in
which the accident occurred and the degree of injury, is presented in Table
32. Aircraft in the level off/touchdown phase accounted for 19.4 perczent of
the totel, but no injuries resulted from these accidents. Accldents
occurring in nornil cruise accounted for 16.1 percent of the total and 33.3
percent of the fatal accidents.

t ¢t

o

Table 32 -~ AIRCEAFT BY PHASE OF OPERATION AND DEGREE OF INJURY

Scheduled Part

Degree of Injury 135 Alrcraft

Praze of Operation Fatal Sericus Minor None lNo. Percent
Statie

Idling Engine(s) 0 1 0 i 2 6.5

Farked, Engine Not Operating 0 0 0 1 1 3.2
Taxi _

From Landing - Fixed Wing 0 0 G 2 2 6.5
Takeoff _

Run ' 0 0 0 1 1 3.2

Initial Climb 0 2 1 ) 3 9.7
In Flight

Nermal Cruise 3 0 0 2 5 16,1

Descent 1 0 G 1 2 6.5

Other 1 0 -0 0 1 3.2
Landing _

Mnal Approach (VER) 1 0 9) ¢ 1 3.2

Mnal Appreach —= From FAF {IFR) 1 G 1 0 2 £.5

Level Off/Touchdown 0 0 0 & & 15.4

Roll . o 0 6 2 2 6.5

Missed@ Appraoch (IFR) z 1 0 0 2 6.5
Unknown o 1 0 0 0 1 3.2
Scheduled Part 135 Aircraft

- Number g 4 2 16 31

-~ Percenit _ 29.0 12.9 6.5 51.6
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Scheduled 14 CFR 1353 - Detailed Review

Aireraft involved in accidents during either normal cruise or level
off/touchdown acccunted for 36.7 percent of the aircraft destroyed or
receiving substantial damage. (see Table 33).

Table 33 - AIRCRAFT BY PHASE OF CPERATION AND A_RCRAFT DAMAGE

Scheduled Part

Alrcraft Damage 135 Aireraft

Phase of Operation Des Sub Minor No. Percent
tatic

Tdling Engine(s) 0 1 1 2 6.5

Parked, Engine Not Operating 0 1 0 1 3.2
Taxi

FProm Landing - Fixed Wing 0 2 0 2 6.5
Takeoff

Run 0 0 1 3.2

Initlal Climb 0 3 0 3 9.7
In Flight

Normel Cruise 3 2 0 5 16.1

Descent 1 1 0 2 6.5

Other 1 0 0 1 3.2
Landing

Final Approach (VFR) 1 4) ¢ 1 3.2

Final Approach — From FAF (IFR) 1 1 0 2 6.5

Level Off/Touchdown 0 6 0 6 19.4

Roll 0 P 0 2 6.5

Missed Approach (IFR) 2 0 0 2 6.5
Unknown _1 0 0 1 3.2
Scheduled Part 135 Aircraft

- Number 10 20 1 31

- Percent 32.3 64,5 3.2



Scheduled 14 CFR 133 - Deteiled Review

Table 3% is a cross Sabulation of type of accident by the phase of

operaticn in which it occurred.
during the landing phase of cperation.

in this phase {30.8 percent) were wheels up landings.

About 42 percent of the accidents occurred
The most prevalent tyve of zcecident

Table 34 - AIRCRAFT BY TYPE OF ACCIDENT AND PEASE OF OPERATION

Type of Accident

Coliision Both Aireraft
Inflight

Collision Both Aircraft
on Ground

Controlled Coliision
with Ground/Water

Uncontrolled Collision
with Ground/Water

Collided with Objects

Engine Failure or Malfunction

Ground-Water Loop-Swerve

Landing Gear Collapsed

Miscellanecus/Other

Overshoot

Propeller/Jet Blast

Propeller/Rotor Accident
to Person B

Stall

Undetermined

Wheels-up Landing

‘Scheduled Part 135 Aircraft
- Number
- Percent

Scheduled Part

Phase [ Operation 135 Aireraft
Static Taxi Tekeoff Inflight Landing Unknown No,  Percent
0 0 0 1 0 0 1 3.2
O 0 1l C i Q 1 3.2
0 0 0 3 3 0 ) 18,4
0 0 0 0 1 0 1 3.7
1 0 0 . D 1 o z2 £.5
0 0 1 3 0 0 H 12.2
8] 1 0 0 2 0 3 9.7
o 0 0 0 1 0 1 2.7
1 0 0 0 a 0 1 2.°
0 0 0 0 i 0 1 3.2
0 1 0 0 0 o 1 3.2
1 0 0 0 0 0 1 3.7
¥ g 2 1 0 0 3 9.7
0 0 0 0 0 1 1 3.7
0 0 0 _0 _ 4 0 4 12.%
3 2 4 8 13 1 31
9.7 6.5 12.9 25.8 41.9 3.2
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Scheduled 14 CFR 135 - Deraziled Review

A cross tabulation of accidents by light and weather conditions is

presented in Table 35, Of all scheduled Part 135 accidents, 67.7 percent
occurred under VFR conditions; 66.7 percent of these were In daylight
conditions.

Table 35 ~ ACCIDENTS BY CONDITION OF LIGHT AnND TYPE OF WEATHER CONDITION

Type of Weather

Condition Accldents
Condition of Light VFR IFR No. Percent
Daylight | 14 6 20 61,5
Dusk (Twilight) 3 0 3 9.7
Night {(Dark) 3 y 7 22.6
Night (Moonlight) 1 _ 0 1 3.2
Accldents ~ MNumber 21 10 31
- Percent 67.7 32.3

Table 36 presents the number of accident-involved aircraft by the
extent of damage and degree of injury in the accldent. In all fatal
acclidents, the alircraft was destroyed. Of the accldents resulting in
substantial damage to the alrcraft, 90 percent resulted in minor or nc
injuries to occupants. The serlous injury accldent which produced only
minor aircralt damage resulted from a person belng struck by a propeller.,

Table 36 - AIRCRAFT BY DAMAGE AND DEGREE OF INJURY

Scheduled Part

Degree of Injury 135 Alrcraft

Alrcraft Damage Fatal Serious Minor None No. Percent
Destroyed 9 1 0 0 10 32.3
Substantial 0 2 2 16 20 64.5
Minor o 1 _°o _0o _1 32
Scheduled Part 135 Alrcraft

- Number 9 b 2 16 31

- Percent 29.0 12.9 6.5 51.6
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Scheduled 14 CFR 133 - Detailed Reviaw

A tabulation of scheduled 14 CFE 135 accident—-involved aircraft by type
of operation and degree of injury 1s presented in Table 37. Passenger
operations accounted for 58.1 percent of the accidents and 66.7 percent of
the fatal acecidents.

Table 37 - AIRCRAFT BY TYPE OF CPERATION AND DEGREE OF INJURY

Schedulesd Part

Degree of Injury 135 Alrcraft

Type of Operation ' Fatal Serious Minor None No. Percent
Domestic Passenger 5 3 2 6 16 51.6
International Passenger 1 0 0 1 2 6.5
Domestic Cargo 3 1 _ 0 9 13 41.9
Scheduled Part 135 Alrcraft

- Number 9 4 2 16 31

- Percent 29.0 12.9 6.5 51.6

Seventeen of the 31 accident alrcraft (or 54.8 percent) were involved in
accidents on the airport (see Table 38). Forty-seven percent of these, and
about 48 percent of all 31 accident alrgraft were operating under IFR flight
plans.

Table 38 AIRCRAFT BY PROXIMITY TO AIRPORT AND FLIGHT PLAN

Scheduled Part

Flight Plan 135 Alrcraft

Proximity to Airport None VFR IFR Other Unknown No. Percent.
On Alrport 4 3 8 1 1 17 54,8
Miles from Alrport _ '

Within 1/4 0 0 0 1 0 1 3.2

3/4 to 1 2 0 2 0 0 2 6.5

2+ to 3 0 1 0 0 0 1 3.2

4+ to 5 0 0 1 -0 0 1 3.2

Beyond 5 0 y 3 1 0 8 - 25.8
Uninown 0 0 1 0_ _0 1 3.2
Scheduled Part 135 Aircraft .

-~ Nurber | ] 8 15 3 1 31

- Percent - 12.9 25.8 48.4 9.7 3.2
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csheduled 14 CFR 135 - netailed Review

The pilo% and personnel were the cause/factors cited most often (18 and
1l accidents, respectively) for all scheduled Part 135 accidents. (See
Table 30). For fatal accidents, the pllot was again cited most often {6
accidents), however, weather (4 accidents) replaced persormel (2 accidents)
as the cause/factor cited next most often. Appendix C contalns a detaileq
cause/factor listing for scheduled 14 CFR 135 accidents which occurred in

1981.
Table 39 - BROAD CAUSE/FACTOR ASSIGNMENTS*
Cited as Eitner
a Cause or &
Cited as a Cause Cited as a Factor Factor {(or Both}
Fatal A1 Fatal All Fatal All
Cause/Factor Accidents Accidents  Accldents Accidents  Accidents Accidents
Filot 6 16 1 3 6 16
Persornnel 1 12 2 i 2 14
Weather 0 0 4 10 4 10
Landing Gear 0 H 0 0 0 4
Airport/Airways/Facilities O 0 0 3 0 3
Powerplant 0 2 0 1 0 3
Terraln 0 0 0 2 0 2
Undetermined 2 2 0 0 2 2
Rotoreraft 1 1 0 # 1 1
Miscellaneocus 0 1 0 0 0 1
Airframe 0 1 0 0 0 1
Instruments/Equipment/

Accessorles 0 0 1 1 1 1
Systems 0 1 0 0 1
Number of Accidents with '

Cause(s) Assigned ' 9 31

¥ Tre table presents the number of accidents for which each cause/
factor was clted. Multiple causes and factors may be assigned In an
accident.
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Scheduled 14 CFR L35
HISTCRICAL COMPARISON

Accidents, fatalities, and accident rates for the years 1975 through
1981 are tabulated in Table 40, and are presented in graphic form in
Figures 3 and 4. A continued decrease in the number of fatalities in
scheduled Part 135 coperations can be seen for 1981 (34, compared to an
average of 39.7 for the period 19751980). An improvement alsc can be seen
in tne accident rate for 1981 (2.488, the lowest in the base period) over
the 1980 rate (3.232). Although there were fewer fatalities in 1981, the
fatal accident rate 1s up slightly over the 1980 rate (0.725 and 0.681,
respectively).

Table 40 - ACCIDENTS, FATAL ACCIDENTS, FATALITIES, AND RATES

Fatalities
Fatal Aboard Scheduled

Year Accidents Accidents Total Part 135 Aircraft
1975 48 12 28 26

1970 35 9 27 23

1977 - Ly 9 32 32

1978 61 14 48 48

1979 _ 52 15 66 &6

1980 38 g . 37 37

1981 31 9 34 32

Accident Rate per 100,000
Alrepaft Hours Flown

Year Hours Flown ~  Total Fatal

1975 936,312 5.126 1.282

1976 965,296 3.626 0.932

1677 . 1,150,250 3.825% 0.782

1978 1,302,136 4,685 1.075

1979 1,169,921 4,445 1,282

1980 1,175,588 - 3.232 0.681

1981 1,240,764 2.498 0.725
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Scheduled 14 CFR 135 - Historiczl Comparison

Tables 41 and 42 1ist the types and the mean numbers of accidents
and fatal accidents, respectively, which account for 2 percent or more
of the accidents (or fatal accidents) in the 5-year base period between
1976 and 1980, as well as the numbers of such accidents in 1981.
Centrelled collision with ground or water was ~he accident type clted most
often for both accidents and fatal accidents, with the number of 1981
occurrences substantially higher than the mean for the base period. Engine
fallure or malfunction, the perennial leader in both accidents and fatal
accidents, was cited in about 13 percent of the accldents, as was wheels up
landing. Significantly, engine failure or malfunction was not cited in any
of the 1981 fatal accidents, and was cited in substantially fewer of all
the accldents in 1981 than in the mean number of the preceding 5 years.

Table 41 - MOST PREVALENT TYPES OF ACCIDENTS

1981 1976-1980

Type of Accident

=
o

Percent Mean Percent

Engine Failure or Malfunction
Collision with Trees, Wires, Objects
Ground-Water Loop-Swerve

Controlled Coliision with Grnd/wWtr

[

L T R T A S N = .10
.
o
[o2)
[

-
Ao
&= RPN O O O OWW— MO

[
(v

.

[

Stall

Wheels-up Landing

Landing Gear Collapsed

Landing Gear Retracted

Hard Landing '

.Overshoot

Fire or Explosion in Flight
Uncontrolled Collision with Grnd/Wtr
Collision Between Aircraft : '
Undershoot '

-
L - - - -

—

« & & & .
0 .CD\J'IE\JOI\)OOI\J\D—-J.E:'-JIU'I\D
. e
* »

no ORARWOW O OW MWW\

= RCEACENC NG RVLRFI RUVEVIEFS JULRE RV

(A1l Other Types)

[y
[

[ ]
O Y ONMVMNEEETOMONE BN

|-=‘ OO OO IZTWRW N I

=y
[0, h
-

Total

LU}
=

100.0 100.0
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Scheduled 14 CFR 135 - Kistorical Comparison

Table 42 — MOST PREVALENT TYPES OF FATAL ACCIDENTS

1981 1976~1980
Type of Accldent No. Percent Mean  Percent
Fngine Fallure or Malfunction 0 0.0 3.4 30.9
Controlled Collision with Grnd/Wtr 5 55.6 2.0 18.2
Collision with Trees, Wires, Objects 0 0.0 1.0 9.1
Stall 1 11.1 1.0 9.1
Uncontrolled Collision with Grnd/Wtr 1 11.1 1.0 9,1
Airframe Faillure in Flight 0 0.0 0.4 3.6
Fire or Explosion in Flight 0 0.0 0.4 3.6
Missing Aircraft 0 c.2 0.4 3.6
Collision Between Aircraft 1 11.1 0.2 1.8
(A1l Other Types) 1 il1.1 1.2 10.9
Total 9 100.0 11.0 100.0
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Scheduled 14 CFR 133 - Historical Comparison

Tables 43 and 44 present the phases of operation for accident-involved
and fatal accident-involved scheduled Part 135 aircraft. Accidents

occurring during takeoff (4) dropped substantially in 1981 from the base
mean of 11.6.

Table 43 - PHASE OF OPERATION FOR ACCIDENT-INVOLVED
SCHEDCLED 14 CFR 135 AIRCRAFT

1981 1976-1980
Phase of Operation No. Percent Mean Percent
Landing 13 41.9 16.8 36.2
Takeof'f q 12.9 11.6 25,0
In Flight 8 25.8  10.6  22.8
Taxl 2 6.5 0.2 13.4
Static 3 9.7 1.2 2.6
Unkriown h_}_ 3.2 0.0 0.0
Total Scheduled Part 135 Aircraft 31 100.0  46.4  100.0

Table 44 - PHASE OF OPERATION FOR FATAL ACCIDENT-INVOLVED
SCHEDULED 14 CFR 135 AIRCRAFT

1931 1976~ 1980
Phase of Operation : ~ No. Percent Mean  Percent
In Flight 5  55.6 5,8 43,6
Landing 3 33.3 3.4 30.9
Takeoff 0 0.0 2.6 23.6
Statle _ 0 0.0 0.2 1.8
Unknown 1 11.1 0.0 0.0
Total Scheduled Part 135 Aircraft 9 100.0 11.0 100.C
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Scheduled 14 CFR 133 - Bistorical Comparison

Table 45 shows that the pilot was cited most frequently as a cause or
factor In 1981 and in the base period in scheduled 14 CFR 135 aircraft
accidents. However, for 1981, the number of times the pilot was cited was
substantially below the base period mean. Powerplant alsc was cited
substantially less often in 1981 than for the base period.

Table 45 -~ BROAD CAUSE/FACTOR ASSIGNMENTS* - ALI ACCIDENTS

1981 1976-1980
Cause/Factor No. ©Percent Mean Fercent
Pilot 16 51.6 30.8 67.5
Weather 10 32.3 13.8 30.3
Personnel (non-pilot) 14 45,2 13.2 29.0
Powerplant 3 9.7 9.6 21.1
Airport/Airways/Facilities 3 9.7 7.2 15.8
Terrain 2 6.5 5.4 11.8
Ianding Gear y 12.9 5.0 8.8
Systems 1 3.2 2.0 4.8
Miscellaneous 1 3.2 2.2 4.4
Undetarmined 2 6.5 1.0 2.2
Airframe 1 3.2 0.8 1.8
Instruments/Equipment & Accessorles 1 3.2 C.0 C.0
‘Rotorcraft 1 3.2 0.0 0.0
Number of Accidents with

Causes(s) Assigned 31 45.6

¥ The table presents the number of accldents for which each cause/factor
was cited. In the case of collislions between scheduled Part 133
alrcraft and other aircraft, causes and factors for the other aircraft
and thelr persornel are not Included in the table. Multiple causes and
factors may be assigned in an accident.
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Scheduled 14 CFR 135 - Historical Compariscn

For fatal accidents, the pllot and weather were clted most often,
consistent with the base period. The number and percent for these
cause/factors were similar to those for the base perlod.

Table 46 - BROAD CAUSE/FACTOR ASSIGNMENTS* - FATAL ACCIDENTS

1981 1976~ 1980
Cause/Factor No. Percent Mean  Percent
Pilot ) 66.7 8.8 81.5
Weather il uy. q 44 4e.7
Personnel 2 22.2 3.2 29.6
Powerplant 8 0.0 2.6 24,1
Terrain 0 0.0 1.2 11.1
Systems 0] 0.0 1.0 8.3
Undetermined 2 22,2 0.8 T.b
Miscellaneous 0 0.0 0.6 5.6
Alrframe 0 0.0 0.2 1.9
Airport/Airways/Facilities 0 0.0 0.2 1.9
Instruments/Fquipment & Accessoriles 1 11.1 0.0 0.0
Rotoreraft 1 11.1 0.0 0.0
Number: of Accidents with

Causes(s) Assigned G i0.8

%# The table presents the number of fatal accidents for which each cause/
factor was cited. In the case of collisions between scheduled Part 135
aireraft and other aircraft, causes and factors for the other alrcraft
and their personnel are not included in the table. Multiple causes and
factors may be assigned in an accldent.



NONSCHEDULED 14 CFR 135

In 1981, there were 157 accldents involving aircraft operating
nonscheduled flights under 14 CFR 135. Of these, 40 were fatal
accidents, including a midair collision between two nonscheduled Part 135
alrernft.

SUMMARY OF LOSSES

Statisties which describe the number and severity of accidents during
nonscheduled operations under 14 CFR 135, for the years 1979, 1680, and
1981, are presented in Table 47. The numbers of accidents, fatal
accidents, and fatalities in 1981 were lower than those in 1980, but the
number of fatal accildents and fatalities was greater than in 1979. More
aircraft were destroyed in 1981 than in either 1980 or 1979, but the total
number of aircraft damaged was lower than in 1980 or 1979.

Table 47 - SUMMARY OF LOSSES

Accidents 1981 1980 1976
Patal 40 46 30
Involved Serious Injury 13 13 16
Involved Minor or No Injury 104 112 114

Total 157 171 160

Fatalities
Passenger 57 62 39
Crew 35 41 34
Other Persons : _2 2 4

Total 94 105 77

Aircraft Damaged — (14 CFR 135)

Destroyed 54 52 40
Substantial 102 118 118
Minor 2 0 1
None _0 2 2

Total 158 i72 161

Aircraft Damaged - (Other¥)

Destroyed 1 2 2
Substantial 1 1 1
Minor 0 0 2

Total 2 3 5

% Other aircraft are those aircraft not operated under 14 CFR 135 that
were involved in on-ground or in-flight collisions with aircraft
operated under 14 CFR 135.
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Xonscheduled 14 CFR 135 - Surmmary of lLosses

On-demand air taxis operating under Part 135, unlike the certificated
route air carriers and commuter airlines, are not required to report miles,
hours, and departures to CAB. Therefore, in order to develop accldent
rates, flight hours were estimated from data collected by FAA In Its
General Aviation Activity Surveys. Estimated flight hours and accident
rates For nonscheduled Part 135 operations for the years 1981, 1980, and
1979, are presented in Table 48. The estimated activity in 1981 was
substantially lower, but, in spite of fewer accidents for the year, both
the accldent and fatal aceident rates for 1981 are higher than for the
preceding two years. '

Table 48 - ACCIDENT RATES

1981 1980 1579
Hours Flown _ 2,895,827 3,617,724 3,684,321
Accident Rates* _
A1l Accidénts | 5.422 4,727 4,343
Fatal Accidents 1.381 1.272 0.814

* Per Hundred Thousand Hours Flown



Nonscheduled 14 CFR 135 - Detailed Review

DETATLED REVIEW

The accidents which occurred in 1981 during nonscheduled 14 CFR 135
operations are listed in Table 49. Alaska, with 31.9 percent of the
accidents, and Louisiana with 7.6 percent of the accidents, were the most
frequent accident locations. However, the 1981 percents were slightly lower
than the 1980 levels of 34.1 and 11.2 percent, respectively. Alaska and
Iouisiana accounted for 30 percent of the fatal acclidents durlng
nonscheduled operations.
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Nonscheduled 14 CFR 135 - Tgrailed Revieu

In 1981 nonscheduled Part 135 operations, 484 persons were involved in
aceidents. Table 50 presents the number of persons involved in accicents,
cross-tabulated by their role in the accident and the degree of injury. The
percent of fatal injurles in nonscheduled operatlons (19.4) compares closely
with that in scheduled operations (20.6) for 1981. The percentages of
seriously Injured persons are 7.6 (nonscheduled) and 14.6 {scheduled), and
for persons receiving minor or no injuries, the percentages are 72.9
{nonscheduled) and 64.9 (scheduled}.

Table 50 - PFERSONS BY ROLE AND DEGREE OF INJURY

Degree of Injury

Fatal Serious Minor DNone Total

Pilot~ in-Cormand 32 13 23 a0 158
Co-Pllot 2 0 2 6 10
Extra Crew 1 o] 0 0 1
Cabin Attendant 0 G 0 1 1
Passenger 57 24 53 176 310
Person Aboard Other Alrcraft 2 0 0 1 3
Person on Ground _ 0 _ 0 1 R §
Total QY 37 79 274 Lgu
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Nonscheduled 14

Three accident types, controlled collision with ground or water,
collisions with objects, and engine failure or malfunction, accounted for
over half of the 1981 nonscheduled Part 135 accidents, and three-guarters of
the fatal accidents (see Table 51).
water accounted for 12.1 percent of the accldents, but 32.5 percent or the

fatal accidents.

Controlled collision with ground or

Table 51 ACCIDENTS BY TYPE AND DEGREE OF INJURY

Type of Accident

Airframe Failure in Flight
Birdstrike

Collision Both Aircraft in Flight
Controlled Collision with Grnd/Wtr

CTPR 135 - Detailec Review

Uncontrolled Collision with Grnd/Wtr

Collided with Objects

Engine Failure or Malfunction
Ground-Water Loop-Swerve
Hail Damage to Aircraft

Hard Landing

Landing Gear Collapsed
Landing Gear Retracted

Main Rotor Fallure

Nose Cver/Down

Overshoot

Propeller

Propeller/Rotor Accident to Person
Propeller/Rotor Fallure

Roll Over

Stall

Stall-Mush

Tall Rotor Failure
Undershoot ;

Undetermined

Wheels-Down Landing 1n Water
Wheels-Up Landing

Accidehts - Number
~ Percent

Degree of Injury Acecldents
Fatal Serious Minor None No. Percent
0 1 0 0 1 0.6
0 0 0 1 1 0.6
2 0 0 1 3 1.9
13 2 2 2 19 i2.1
2 4 3 1 10 6.4
9 1 6 13 29 18.5
8 1 11 16 36 22.9
0 0 0 9 g 5.7
0 0 0 1 1 0.6
0 0 2 2 4 2.5
0 0 1 3 4 2.5
0 0 0 2 2 1.3
0 0 1 0 1 0.6
0 0] 0 2 2 1.3
0] 0 1 1 2 1.3
0 0 0 2 2 1.3
1 1 0 0 2 1.3
0 0 0 1 1 0.6
1 1 2 4 8 5.1
1 1 1 2 5 3.2
1 1 0] 1 3 1.9
0 0 0 2 2 1.3
0 0 1 0 1 0.6
2 0 0 0 2 1.3
0 0 0 2 2 1.3
_o o 0 _5 _5 32
40 13 31 73 157
25.5 8.3 19.7 46.5
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Yonscheduled 14 CFR 135 - Detailed Review

Of the ailrcraft involved in accidents during nonscheduled Part 135
operations, all but two were destroyed or damaged substantially (see Table
527 . Aireraft involved in controlled collisions with ground or water,
collisions with objects, and engine failure or malfunction, accounted for
68.5 percent of the aircraft that were destroyed.

Table 52 - AIRCRAFT BY ACCIDENT TYPE AND DAMAGE

Nonscheduled
AMrcraft Damage Part 135 Aircraft

Type of Accldent Des Sub Minor No. Percent
Alrframe Failure in Flight 0 1 0 1 0.6
Birdstrike 0 1 0 1 0.6
Collision both Alrcraft in Flight 3 0 1 4 2.5
Controlled Collision with Grnd/Wtr 13 6 0 19 12.0
Uncontrolled Collision with Grrnd/Wtr 6 4 0 10 6.3
Collided with Objects 12 17 0 29 18.4
Engine Failure or Malfunction 12 24 0 36 22.8
Ground-Water Loop-Swerve 0 9 0 9 5.7
Hail Damage to Aircraft 0 1 0 1 0.6
Hard Landing 0 b 0 Y 2.5
Landing Gear Collapsed 0 i 0 4 2.5
Landing Gear Retracted 0 2 0 2 1.3
Main Rotor Failure 0 1 0 1 0.6
Nose Over/Down 0 2 0 2 1.3
Overshoot 1 1 0 2 1.3
Propeller 0 2 0 2 1.3
Propeller/Rotor Acclident to Person 0 1 1 2 1.3
Propeller/Rotor Fallure 0 1 0 1 0.6
Roll Over 2 6 0 8 5.1
Stall 1 b 0 5 3.2
Stall-Mush 2 1 0 3 1.9
Teil Rotor Fallure 0 2 0 2 1.3
Undershoot 0 1 0 1 0.6
Undetermined 2 0 0 2 1.3
Wheels-down Landing in Water 0 2 0 2 1.3
Wheels-up Landing 0 5 0 _5 3.2
Nonscheduled Part 135 Alrcraft
~ Number sS4 102 2 158
- Parcent 3.2 64.6 1.3
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Nonscheduled 14 CFR 135 - Detailed Review

Aircraft in the initial c¢limb and normal crulse phases of operation each
accounted for 13.3 percent of the acecident-involved alrcraft in nonscheduled
Part 135 operations. (See Table 53). Ailreraft in the landing phases
accounted for 39.9 percent of the total. Those In the takeoff phases
accounted for 25.3 percent of the total, up from the 1980 figure of 19.3
percent.

Table 53 - AIRCRAFT BY PHASE OF OPERATION AND DEGREE OF INJURY

Nonscheduled
Degree of Iniury Part 135 Aircraft
Phase of Operation Fatal Serious Minor None No. Percent
tatic
Idling Engine(s) 1 0.6
Idling Rotors 1 0.6
Engine Runup 1 0.6

Taxi
To Takeoff-Fixed Wing
From Landing-Fixed Wing
Other-Fixed Wing

Takeoi
Rur.
Initial Climb
Vertical
Aborted-Fixed Wing

In Flignt '
Climb to Crulse
Normal Cruilse
Descent
Hover
Buzzing
Uncontrolled Descent
Low Pass
Other

Landing
Traffic Pattern-Circling
Fnal Approach (VFR)
Initial Approach
Final Approach (IFR)
Level~off/Touchdown
Roll-Fixed Wing
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Nonscheduled Part 135 Alrcraft

~ Number 41 13 31 73 158
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Nonscheduled 14 CFR 133 - Detailed Review

Most (64.6 percent) of the 158 alrcraft involved in accldents recelved
substantial damage. (See Table 54)  Aircraft Involved 1n accidenis during initial
climb were destroy2d in 11 of 21 cases (52.4 percent). In the remalning 10 cases,
the aircraft received substantial damage.

Table 54 — AIRCRAFT BY PHASE OF OPERATION AND AYRCRAFT DAMAGE

Nonscheduled
Aireraft Damage Part 135 Aircraft

Phase of Operation Des Sub Minor No. Percent

Static
Idling Engine(s)
idling Rotors
Engine Runup
Taxi
To Takeoff-Fixed Wing
From landing-Fixed Wing.
Other-Fixed Wing
Takeoff
Run
Initial Climb 1
Vertical
Aborted-Flxed Wing
In Flight
Climb to Cruilse
Normal Cruise
Descent
Hover
Buzzing
Uncontrclled Descent
Low Pass
Other
Landing
Traffic Patterm-Circling
Final Appoach (VFR)
Initial Approach
Final Approach (IFR)
Level~off/Touchdown
Roll-Fixed Wing
Power-on Landing-Rotcreraft
Go-around (VFR)
Unknown
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Nonscheduled 14 CFR 135 Aircraft
— Number 54 102 2 158
- Percent 34.2 64.6 1.3
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Yonscheduled 10 OFR 135 - Derailed Review

In Table 55, the accident-involved aircraft are cross~tabulated by
zceident type and the general phase of operation during which the aceldent
occurred. Almost 23 percent of the alrcraft were invoived in an engine fallure
or malfunction type of accident. Of the 36 aircraft involved in this type
aceident, 26 (72.2 percent) were single engine aircralt. Seventeen of those 25
{65.4 percent) were hellcopters.

Table 55 -~ AIRCRAFT BY TYPE OF ACCIDENT AND PHASE OF OPERATION

Nenschedules
Phase of Operation Part 135 Aircralt

Type of Accldent Statle Taxi Takeoff Inflight lLending Unkmown  Number Percen®
Alrframe Fallure in Flight g 0 1 0 0 0 1 0.6
Birdstrike 0 O 0 i 0 0 1 2.5
Collision Both Aircraft

InFlight 0 0 0 2 2 0 L 2.5
Controlled Collislon

with Ground/Water c 0 1 9 S 0 19 12.0
Uncontrolled Collislon

with Ground/Water 8] C g 5 1 0 10 0.3
Collided with Objects 0 7 5 5 12 0 29 18.4
Engine Failure or Malfunction O 0 13 16 7 0 35 22.8
Ground-Water Loop~Swerve 0 0 2 0 7 0 Q 5.7
Hail Damage to Alrcraft 0 C M 1 0 0 1 0.6
Hard landing 0 0 o 0 4 0 4 2.5
Landing Gear Collapsed 0 1 1 0 2 0 4 2.5
Landing Gear Retracted #] -0 0 0 2 0 2 1.3
Main Fotor Fallure 0 0 0 1 0 O 1 C.6
Nose Over/Down 0 0 1 G 1 0 2 1.3
Overshoot C o 0 0 2 0 2 1.3
Propeller 0 0 1 1 ¢ 0 2 1.2
Propeller/Fotor Accident :

to Person 2 0 0 0 0 0 2 .3
Propeller/Rotor Fallure 0 G 0 1 ¢ 0 ] 0.6
Foll over 1 O U 0 3 0 8 A1
Stall 0 0 3 0 2 ¢ 5 2.7
Stall-Mush 0 » 3 0 ¢ 0 3 1.3
Tail Botor Falilure ¢ 0 0 2 #] Q 2 1.3
Undershoot 0 0 0 C 1 0 1 0.6
Undetermined : 0 0 1 0 0 1 2 1.3
Wheels-down Landing in Water - 0O 0 0 g 2 0 2 1.3
Wheels-up Landing ' o _0 _0 Y _5 C 5 3.2
Nonscheduled Part 135 Aireraft

- Number 3 8 40 44 62 1 158

- Percent 1.9 5.1 25.3 27.8 30.2 0.6
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wonscheduled 14 CFr 135 - Detailed Review

Table 55 is a surmary of the light and weather conditions 8t the time
of occurrence of the nonscheduled Part 135 accidents. Most of the
accidents occurred under VFR in daylight conditions.

Table 56 - ACCIDENTS BY CONDITION OF LIGHT AND TYPE OF WEATHER CONDITICNS

Type of Weather Conditions Accldents
Below

Condition of Light VFR IFR Minimums Unknown No. Percent
Paylight 101 19 1 3 124 72.0

Dusk 2 2 0 # 4 2.5

Night (Dark) 11 9 3 1 o 15,3

Nignt (Moonlight-Bright) L o 1 0 5 3.2

Accidents - Number 118 30 5 4 157

- Percent 75.2 19.1 3.2 2.5

The number of aircraft by damage and degree of injury are presented in
Table 57. As could be expected, a high degree of correlation exists
between aircraft that are destroyed and fatal accidents. The aircraft was
destroyed in 82.9 percent ¢f the fatal accidents. However, the most
frequently occurring combination of aircraft damege and degree of injury
was substantial damage and no injury. which occurred in €9 accidents {(43.7

Y- ]

+ 3
percciiv) .

Table 57 — AIRCRAPT BY DAMAGE AND DEGREE OF INJURY

Nonscheduled
Degree of Injury Part 135 Aircraft
Aircraft Damage Patal Serious Mincr None No. Fercent
Destroyed 34 8 9 3 54 34,2
Substantial 7 4 22 69 162 bU. 6
Minor 0 1 J 1 2 1.3
Nenscheduied Part 125
Aircraft - Number 41 13 31 73 158

- Percent 25.G 8.2 19.6 46,2
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Nonscheduled 14 CFR 135 - Destaileé Review

It can be seen in Table 58 that alrcraft operated in passenger service
constituted 74 percent of the accident-invclved aircraft in nonscheduled
Part 135 operations and 73.2 percent of the aircraft in fatal accldents.
Accidents involving passenger operations accounted for 80 fatelities (83.3
percent of the total).

Table 58 - AIRCRAFT BY TYPE OF OPERATION AND LEGREE OF INJURY

Nonscheduled
Degree of Injury Part 135 Alrcraft
Type of Operaticn Fatal Serious Minor None No. Percent
Domestic Passenger 30 10 25 51 116 73.4
Domestic Cargo il 2 5 21 39 24.7
Military Contract Cargo 0 1 0 1 2 1.3
International Passenger 0 0 1 0 1 0.6
Nonscheduled Fart 135
Aircraft - Number iy 13 31 73 158

- Percent 5.9 8.2 19.6 46,2
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Neonscheduled 14 CFR 135 - Detailed Review

Table 59 presents a cross-tabulation ~f the accident-involved aircralt
by proximity tc the airport and the type of flight plan filed. When
campared o data for scheduled Part 135 operations; as presented in Table
38, it can be seen that the greatest percentage differences in the type of
filight plan are in the categories "None" (38.0 percent for nonscheduled and
12.9 percent for scheduled), and "IFR" (20.3 percent for nonscheduled
compared to 48.4 percent for scheduled). Just over half of tne accidents
inve ving scheduled operations occurred on the airport, while most of the

accidents (44.3 percent) involving nonscheduled operations occurred beyond
5 miles from the airport.
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Nonscheduled 14 CFR 135 - Dervziled Review
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Xonschaduled 14 CFR 135 - Detailed Review

As can be seen from Table 60, the pilot was cited as a cause or factor
in 75.2 percent of the accidents of nonscheduled 14 CFR 135 operations; the
pilot was cited in 80 percent of the fatal accidents. The cause/factor
cited next most often was weather — in 36.9 percent of the accidents, and
55 percent of the fatal accidents. Appendix D contains a detailed

cause/Tactor 1listing for accidents involving nonscheduled 14 CFR 135
operations.
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FISTORICAL COMPARISON

-

record than 1880,

{(See Taple 613,

Nonscheduled

-1 Terms of accldents and fatal accidents, 1981 had a slightly better
However, in comparing accident rates,

1931 was worse that 1980 and three of the five other base period years for

total aceidents.

wes worse than four of the five remaining base period years.

statistics from Table 61 are presented graphleally in Figures 5 and 6.

Tabie 61 - ACCIDENTS, FATAL ACCIDENTS, FATALITIES, AND RATES

The

ratal

Accldents

24
54
30
46

50

Fatzlities

The 1981 fatal aceident rate also was up from 1980, and

Aboard Nonscheduled

Total 14 CFR 135 Aircraft
69 69
1060 97
118 115
i55 152
77 73
105 101
94 g2

Accldent Fate psr 100,000
sireraft Hours Flown

Year Accidents
1975 i52
1976 137
1977 15&
1578 198
1679 160
1980 173
1583 i=7
Year Hours Flown
1975 2,526,271
1975 2,703,203
1577 3,304,220
15372 3,545,753
1979 3,684,321
1980 3,617,724
1381 2,805, 827

Total

6.017
5.068
4,782
5.584
4.343
4,727
5.422
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Fatal

0.950
1.147
0.938
1.5e3
0.814
1.272
1.381

14 CFR 13D
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Figure 5 ~ ACCIDENTS, FATAL ACCIDENTS, AND FATALITIES
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Accident Rate per 100,000 Hours Flown
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Nonscheduled 14 CFR 135 - Aistorical

gine fajilure or malfunction was, once again, the most frequently
occurring accident type in nonscheduled Part 135 operations, representing
22.9 percent of the total. Collisions with trees, wires, and other
objects, and controlled collisions with the grcund or water, accounted for
an additional 30.6 percent of the accldent types. As can be seen In Table
62, these numbers compare closely with the mean for the base period. Both
overshoot and nose over/down accldent types in 1981 were considerably below
the mean. The number of rotorcraft roll covers, however, Increased to elght
from the S-year mean of 3.4.

Table 62 - MOST PREVALENT TYPES OF ACCIDENTS

1681 1976-1880
Type of Accldent No. Percent Mean  Percent
Engine Fallure or Malfunction 36 22.9 34.8 21.1
Collision with Trees, Wires, Objects 29 18.5 27.4 16.6
Controlled Collision with Grnd/Wtr 19 12.1 16.0 G,7
Ground-Water Loop~-Swerve o 5.7 13.6 8.3
Stall ' 8 5.1 8.4 5.1
Uncontrolled Collision with Grnd/Wer 10 6.4 7.0 L,2
Hard Landing 4 2.5 7.0 4.2
Overshoot 2 1.3 6.0 3.6
Nose Over/Dovn 2 1.3 .4 3.3
Rotor Failure 3 1.9 4.8 2.9
landing Gear Collapsed 4 2.5 4.0 2.4
Collision Between Aircraft 3 1.9 4.0 2.4
Gear Retracted : 2 1.3 3.6 2.2
Roll Over-Rotoreraft 8 5.1 3.4 2.1
Undershoot 1 0.6 2.6 1.6
(All Other Types) 17 10.8 16.8 10.2
Total _ 157 100.0 164.8 1060.C
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Nonscheduled 14 CFR 135 - Bistorical Comparison

As shown in Table 63, three accident types accounted for 75 percent of
fatal accidents in 1981, but only 53.1 percent during the base period.
These accident types, controlled collision with ground or water, collision
with trees, wires and other objects, and engine failure or malfunction,
occurred in numbers substantially above thelr means for the base perilod.
Fatal uncontrolled collisions with the ground or water occurred less than
half as often as the mean for the base period.

Table 63 MOST PREVALENT TYPES OF FATAL ACCIDENTS

1981 1976- 1980
Type of Accident No. Percent Mean  Percent
Controlled Collision with Grnd/Wtr 13 32.5 9.8 25.5
Uncontrolled Collision with Grnd/Wtr 2 5.0 5.4 14.1
Collision with Trees, Wires, Objects 9 22.5 5.6 14.6
Engine Failure or Malfunction 8 20.0 5.0 13.0
Stall 2 5.0 3.4 8.9
Alirframe Fallure in Flight 0 0.0 1.6 .2
Collision Between Aircraft 2 5.0 1.6 4.2
Rotor Failure 0 0.0 1.4 3.6
Missing Aircraft/Not Recovered 0 0.0 0.8 2.1
Turbulence 0 0.0 0.8 2.1
Undetermined 2 5.0 0.8 2.1
{811 Other Types) 2 5.0 2.2 5.7
Total 40 16C.0 38.4 100,0
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Nonscheduled 14 CFR 133 - Historical Comparison

In 1981, as in the preceding 5 years, accidents occurred most often In
the landing phase of operation. This was also true for fatal accldents,
the number of which was almost double that of the mean for the base period.
(See Tables 64 and 65). The accidents and fatal accidents occurring during
the in flight phase of operation in 1981 fell below the base period mean.

Table 64 - PHASE OF OPERATION FOR ACCIDENT-INVOLVED NONSCHEDULED
14 CFR 135 AIRCRAFT

1981 1976-1980
Phase of Operation Nc. Percent Mean  Percent
Landing 62 39.2 62.6 37.8
In Flight . Ly 27.8 53.2 32.1
Takeoff Hy) 25.3 35.4 21.4
Taxi 8 5.1 9.8 5.9
Static - 3 1.9 3.2 1.9
Unimown _ 1 0.6 1.6 1.0
Total Nonscheduled Part 135 Aircraft 158 106.0 165.8  100.0

Table 65 — PHASE OF OPERATION FOR FATAL ACCIDENT-INVOLVED
NONSCHEDULED . 14 CFR 135 AIRCRAFT

1981 1976~ 1980
Phase of Operation : No. Percent Mean Percent
In Flight : 14 34.1 21.2 54,6
Landing _ 16 39.0 8.4  21.8
Takeof'f - : 9 22.0 6.4 16.6
Unknown _ 1 2.4 1.6 4.1
Static 1 2.4 0.6 1.6
Taxi _ 0 0.0 0.4 1.0
Total Nonscheduled Part 135 Aircraft 41 100.0 8.6 100.0
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The broad cause/factors and their frequency of citation for accloents
and fatal accidents are listed in Tables 66 and €7, respectively.
toreraft, which was cited as a cause/factor in 3.2 percent of all
accidents for the base period, was cited In E.1 percent of the 1081
nonscheduled Part 135 aceidents. For fatal accldents, rotorcraft was cited
9.9 pgrcent of the time during the base period, but jumped to 17.5 percent
in 1951,

Table 66 - BRCAD CAUSE/FACTOR ASSIGNMENTS#* — ALL ACCIDENTS

1981 1976~ 1980
Cause/Factor No. Percent Mean  Percent
Pilot 118 75.2 124,0 75.4
Weather 58 36.9 51.8 31.5
Terrain 33 21,0 33.0 0.1
Personnel 33 21.0 30.8 18.7
Powerplant 34 21.7 25.6 5.6
Alrport/Alrways/Facilities i7 10.8 18.6 11.3
Landing Gear 7 4.5 1.4 6.9
Miscellaneous 6 3.8 6.6 4.0
Fotorcraft 8 5.1 5.2 3.2
Undetermined 3 1.9 4.0 2.4
Systems 9 5.7 3.2 1.9
Airframe 1 0.6 2.0 1.2
Instruments/Equipment & Accessories 0 0.0 2.0 1.2
Number of Accidents with
Cause(s) Assigned 157 164, 4

* The table presents the number of accidents for which each cause/factor
was cited. In the case of collisions between nonscheduled Part 135
aircraft and other aircraft, causes and factors for the other aircraflt
and their personnel are not included in the table. Multiple causes and
factors may be assigned in an accldent.
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Table 67 — BROAD CAUSE/FACTOR ASSIGNMENTS* - FATAL ACCIDENTS

1981 19761980
Cause/Factor No. Percent Mean  Percent
Pilot 32 80.0 31.8 83,2
Weather 22 55.0 19.6 51.3%
Fersonnel 8 20.0 7.6 19.%
Terrain 5 12.5 5.8 15,2
Powerplant 7 17.5 3.8 9.9
Undetermined 2 5.0 2.8 7.3
Rotoreraft 0 0.0 2.0 5.2
Miscellaneous 0 0.0 1.8 4.7
Instruments/Equipment & Accessories 0 0.0 1.0 2.9
Airframe 0 0.0 0.8 2.1
Airport/Alrways/Facilities 0 0.0 0.6 1.6
Systems 1 2.5 0.6 1.6
Landing Gear 1 2.5 0.2 0.5
Number of Accidents with
40 38.2

Cause(s) Assigned

¥ The table presents the number of fatal accidents for which each
cause/factor was cited. In tie case of collisions between non-
scheduled Part 135 alrcraft ard other alrcraft, causes and factors for
the other aircraft and thelr perscnnel are not included in the table.
Multiple causes and factors may be assigned In an accident.
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Appendix A

EXPLANATORY NOTES

ATRCRAFT ACCIDENT: The accidents included herein are the occurrences
incident to flight in which, "as a result of the operation of an aircraft,
any person (occupant or nonoccupant) recelves fatal or seriocus injury or
any alrcraft recelves substantial damage." The definition of substantial
damage 1is:

(1) Substantial damage means damage or failure which adversely affects
the structural strength, performance, or flight characteristics of
the alrcraft, and which would normally require major repair or
replacement_of the affected componernt.

(2) Engine fallure, damage limited to an engine, bent fairings or
cowling, dented skin, small punctured holes in the skin or fabric,
ground damage to rotor or propeller blades, damage to landing
gear, wheels, tires, flaps, engine accessories, brakes, or
wingtips are not considered "substantlal damage."

AIRCRAFT-MILES: The distance flown by aircraft in terms of great circle
airport-to-airport distances measured in statute miles.

CAUSES AND RELATED FACTORS: In determining probable cause(s) of an
accldent, all facts, conditions, and circumstances are consldered. The
objective 1s to ascertain those cause and effect relationships in the
accldent sequence about which something can be done to prevent recurrence
of the type of accident under consideratior.. Accordingly, for statistical
purposes, where there are two or more causes of an accident, each 1is
recorded and no attempt is made to establish a primary cause. Therefore,
in the cause and related factor table, the figures shown in the columns
dealling with cause will exceed the total number of accldents. The term
"factor" is used, in general, to denote those elements of an accident that
further explain or supplement the probable cause(s); this provides a means
for collecting essential ltems of information that could not be readily
categorized elsewhere in the system. _

COLLISION BETWEEN AIRCRAFT Collisions between alrcraft are so classified
only when both alrcraft are occupled. This includes collisions wherein
both airecraft are airborne (midair); one is airborne, the other on the
ground; and both are on the ground. A collision wlth a parked, unoccupied _
aireraft is classifieé under the broad category of colliison with otjects.

FATAL INJURY: Any injury which results in death within 30 days of the
accident.

INJURY INDEX: Injury index refers to the highest degree of personal injury
sustained as a result of the accident.

NONSCHEDULED SERVICE: Revenue flights that are not operated in regular
scheduled service, such as charter flights, and all nonrevenue flights
Incldent to such flights.
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PASSENGER-MILES: C(ne passenger transported 1 mile. Passenger-miles are
computed by the summation of the products of the aircraft-miles flown on
each Inter-alrport flight multiplied by the number of passengers carrled on
tne flight.

PERSONNEL (NON-PILQT): As defined for the Broad Cause/Factor tables may
include any of the following personnel:

Rules, Regulations, Standards Personnel Flight Instructor on Groundi
Maintenance, Servicing, Inspection Persormel  Operational Supervisory Persomnel
Weather Service Personnel Air Traffic Control Personnel
Airport Management Airways Facilities Personnel
Production-Design Personnel Pilot of Another Aircralt
Ground J3ignalman Ground Crewman

Passenger - Spectator

Driver of Vehlcle Third Pilot

Fligh-t Engineer Navigator

Radi Operator _ Flight Attendant

Othe Flignt Personnel Dispatchl:g Personriel

PHALE OF OPERATION: The particular phase of the flight or cperation willl be
that phase of flight In which the first accident type or clrcumstance occurred.
In the event that both the first and second type of accldent occur in one
operational phase, the same phase is recorded twice.

REVENUE PASSENGER: A person receiving air transportation from an air carrier
for which remuneration is received by the alr carrler. Air carrier employees
and others recelving alir transportation for which a token service charge 1s
levied are considered nonrevenue passengers. _

REVENUE PLANE-MILES: 'The total plane-miles flown in revenue service.

ROTORCRAFT (BROAD CAUSE/FACTOR): When any part, assembly, or system which is
unique to rotorcraft is cited as a cause or factor, then "Rotorcraft'" is
considered a broad cause or factor in that accident.

SERIOUS INJURY: Any injury which 1) requires hospitalization for mcore than 45
hours, commencing within 7 days from the date the injury was received; 2)
results In a fracture of any bone (except simple fractures of fingers, toes, or
nose); 3) involves lacerations which cause severe hemorrhages, nerve, muscle, or
tendon damage; 4) involves injury to any internal organ; or 5) involves second-
or third-degree burns. or any burns affecting more than § percent of body
surface.

TYPE OF ACCIDENT: The type of accldent relates to the circumstances involved in
the accldent; 1t indicates what happened. Two separate types may be recorded
for one accident The selection of first and second type is made according to
the sequence in which the clircumstances occurred. '

TYPES OF WEATHER CONDITIONS: ‘The types of weather conditions (VMC/IMC) are
determined in accordance with the prescribed minima in Part 91 of the Federal
Aviaiton Regulations. These minima pertain to the celling and visibility, in
conjunction with the type of airspace at the accldent site., Type of weather
conditions are based on surface weather as determined from citiclally recognized
sources. Weather conditlons encountered in flight are not necessarily
representative of the flight plan classifications VFR/IFR as carried under Type
of Weather Conditions.
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CAUSZ/FACTOR TABLE
NONSCHEDULED 14 CFh 135 ACCIDENTS
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