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INTRODUCTION

This report presents a statistical compilation and review of general
aviation accidents which occurred in 1981. The accidents reported are all
those involving U.S. registered aircraft not conducting alr carrier revenue
operations under 14 CFR 121, 14 CFR 127, or 14 CFR 135.

Accldent data upon which this review is based have been extracted from
the Safety Board's automated Aviation Accident Data System. Flight hours
used for computing accident rates were estimated using data published by
the Federal Aviation Administration.

This report is divided into sections, each of which (except for the
"All Operations" section) presents a review of a subset of all general
aviation accldents. Each subset represents alrcraft of similar types or
aircraft belng operated for particular purposes.

In general, each section begins with an overview of aceidents and their
consequences for 1981 and for each of the two preceding years. Several
tables then present accident parameters for 1981 only. Concluding each
sectlion are tabulations which present comparative s®atistics for 1981 and
for the five-year period 1976-1980.

>




ALL OPERATIONS

In 1981, a total of 3,534 U.S. registered gereral aviation aircraft
were Involved In accidents in the United States ard its territories. Since
a collision between aircraft is counted as ane accldent for the purposes of

. this report, and since there were 32 cases in which two gereral aviation

alreraft collided, the number of accidents in 1981 was 3,502.
SUMMARY OF LOSSES

Table 1, summrizes general aviation accidents for 1981 and for each of
the two prior years. Although the rumber of accidents decreased by 2.6
pereent from the 1980 total, the number of fatal acclidents increased by
slightly more than five percent. The total of 1,282 fatalities was a 2.4
percent increase over the 1,252 fatalities in general aviation accidents
the previous year. The rumber of aireraft destroyed increased by more than
ten percent frem 1,019 in 1980 to 1,122 in 1981,

Table 1 - SUMMARY OF IOSSES

ALl OPFRATIONS
1979 - 1981 _ -
1981 1980 1979
Accldents '
Fatal 654 ' 622 638
Involved Serious Injury 349 Loo 374
Involved Minor Injury 552 514 572
Involved No Injury 1947 2061 2211
Total 3502 3597 3825
Fatalities
Passenger 571 598 567
Crew 690 645 651
Other Persons 21 9 19
Total 1282 1252 1237
Adreraft Damged*
Destroyed 1122 1019 998
Substantial 2391 577 2811
Minor 14 12 28
Nore 7 20 21
Total 3534 3628 3858
Accldent Rate per 100,000
Hours Flown
Total _ 9.52 9.88 9.90
 Fatal 1.78 1.71 1.65

* Number of General Aviation Alrcraft

T
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DETATLED REVIEW

This subsection presents statistical tabulations of the operational
factors, envirormental conditions, losses, and causes of all general
avlation aceidents in 1981, Most of the tables in this subsection are in
the form of contingency tables. Fach of these tables shows the joint
frequency distribution of two characteristics of accidents, aircraft, or
acclident-involved pilots. When using these tables, it should be remembered
that the number of aircraft involved in aceidents mey be slightly larger
than the muber of accidents. This will be the case when the accidents
Include a collision between two general aviation aireraft which is counted
as anly one aceldent.

Table 2 provides, for seversl aircraft types and for five kinds of
flying, accidents and accident rates (total and fatal) and fatalities
aboard the accident-involved aircraft, Accldent rates are not presented
for gliders nor for personal and business flylng individually because
reliable estimates of flight hours are not avallable. A cambined
personal/business rate 1s reported, however. The aircraft category
"Turbine Fowered Fixed Wing" in the 1980 general aviatlon review has been
broken into "Turboprop" and "Turbojet™ for 1981.

The lowest accident rates (both total and fatal) were recorded by
turbojet aircraft. The highest total rate was for reclprocating engine
powered rotoreraft (more than double the rate for all alreraft)., The
highest fatal accident rate among the reported categories was for the
personal/business combination, The total and fatal accldent rates are
deplcted graphically in Flgures 1,2, and 3.




Table 2 - ACCIDENTS, FATAL, ACCIDENTS FATALTTTES, AND RATES BY
B

ALl OPFRATIONS
1981
Accident Rate per
100,000 Alrcraft
Hours Flown
Fatal Fatalities
Type of Alrcraft Accldents  Accidents Aboard Total  Fatal
Fixed Wing 3164 611 1192 9.27 1.79
Single Recip. Fhglne 2822 ug7 07 10.71 1.89
Mitiple Recip. Fhgine 289 ol 218 5.98 1.94
Turboprop 4g 17 48 3.05 1.06
Turbojet 9 5 19 0.53 0.30
Rotoreraft 255 29 50 11,16 1.30
Reclip. Engine(s) 179 21 29 20.39 2.39
Turblne Powered 76 8 21 5.48 0.63
Gliders ‘ 59 lé 13 n/a n/a
Kind of Flying
Personal 1959 383 738
Business 2614 T4 145
Corporate/Executive 84 30 99 1.35 0.48
Aerial Application 378 30 34 15.33 1.22
Instructional 428 40 63 6.02 0.56
7 All Aircraft 3502 654 1261 §.52 1.78

are avallable that could Justify thelr separation. At that time, two
Separate categories may well be established to facilitate safety analyses.
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As shown by Table 3, more than half of all persans aboard acciderit-
involved aircraft are the pllots of those alreraft. Just under half of the @
fatally injured persons aboard were pllot-in—comand of involved aireraft. ‘ ‘
Among all those aboard, approximately 72 percent received minor or no
Injuries, 8.8 percent were serlously Injured, and 18.8 percent sustained
fatal injurdes.

Table 3 -~ PERSONS BY ROLE AND DEGRFE OF INJURY

ALI, OFERATIONS
1951
Degree of Injury
Role of Person Fatal Serious Minor None Total
Pilot 622 306 518 2088 3534
Copilot U1 12 10 w105
Dual Student 18 13 24 130 185
Check Pilot 2 0 2 6 10
Extra Crew 7 1 2 12 22
Pagsergers 571 261 ho6 1609 2847
Total Aboard 1261 503 962 3887 6703 "
Other Mreraft” 15 0 0 % 4o
Other Ground 6 _ 4 12 1 23
Grand Total 1282 597 974 3913 6766
Percent 18.9 8.8 14,4 E7.8

* Injuries carried opposite Other Aircraft are injuries occurring in
alreraft that are not part of this tabulation, but which were involved
in collisions with aircraft which are a part of this tabulation.




The percentage of persons aboard who recelved serious or fatal injurles
varles considerably among the different kinds of flying (See Tsble 4). In
1981, more than 49 percent of persans aboard aircraft conducting
corporate/executive operations were serdously or fatally injured. The

corresponding percentage was 14.5 for instructionsl flying and 20.4 for
aerial application.

Table 4 - PERSONS ABOARD BY KIND OF FLYING AND INJURY
T ALl OPERATIONS

1951
Degree of Injury

Kind of Flying Fatal Serlous Mnor Nme Total
Fersonal 738 368 638 2419 1163
Rusirness 145 4y 62 279 530
Corporate/Executive 99 26 18 110 253
Aerlal Application 34 1) 50 262 392
Instructional 63 33 91 473 660
Other 182 76 103 34y 705

Total 1261 593 965 3887 6703

Percent 18.8 8.8 4.4 58.0

Table 5 presents accident~involved aircraft tabulated by the degree of
damege and the degree of personal injury produced. While more than 99
percent of the aircraft were either substantially damaged or destroyed,
only 28.7 percent of the alrcraft were involved in aceidents in which same
person was serlously or fatally injured.

Table 5 - ATRCRAFT BY DAMAGE AND DEGREE OF INJURY

ALL, OPERATIONS
1981
Degree of Injury Alrcraft

Degree of Damage Fatal Serious Mnor Nae  No. Percent
Destroyed 603 175 163 180 1121 31.7
Substantial 57 168 301 1775 239 67.7
Minor 2 4y 1 7 14 0.4
None 0 5 1 1 7 0.2
Unk/Not Reported 1 0 0 0 1 0.0

No. of Aircraft 663 352 556 1963 3534

Percent 18.8 10.0 15.7 55.5



The NISB aviation accident data system permits the entry of either one
or two types of accldent to deseribe the occurrences In an aceident. In
Table 6, all valid accident types are 1isted with the rumber of alrcraft
Involved in each type recorded. Second accident types are listed for
approximately one-half of all accldent-involved alreraft. The most
frequent accident type in 1981 general aviation accidents - engine failure
or malfunction - is seldam coded as the only accident type. Typically such
an occurrence does not produce damage or injury sufficient to meet the
criteria for an accldent, but rather leads to a subsequent damage-and/or
injury-producing event. Table 6 is the anly table in this report which
provides Information on the second type of accident. In all other tables
which present data on type of accident, anly the data iInvolving the first
type of accident are used.

Tbb]eG—AJR(RAFTBYFIRSTADDSE(DI\DTYPEOFAwIIE\E

ALL OPFRATIONS
1981
Either First or Second
Percent of Accldent-
Type of Accident First Second Number  Involved Alrcraft
Ground-Water Loop-Swerve 369 30 399 11.3
Dragged Wingtip Pod or Float 2 1 3 0.1
Wheels-up Landing g 23 72 2.0
Wheels-down Landing in Water 5 0 5 0.1
Gear Collapsed 48 222 270 7.6
Gear Retracted 37 0 37 1.0
Hard landing 205 85 290 8.2
Nose Over/Down o8 296 394 11.1
Roll Over 18 24 b2 1.2
Overshoot 164 0 164 4.6
Undershoot 114 1 115 3.3
Col. Between Aircraft-Both in Flight 54 0 54 1.5
Col. Between Mrcraft-One Alrborme 2 0 2 0.1
Col. Between Adreraft-Both on Ground 12 2 14 0.4
Col. with Ground/Mater-Controlled 220 188 408 11.5
Col. with Ground/Water-Uneontrolled 137 23 160 4.5
Col. with Wires/Poles 153 T4 227 6.4
Col. with Trees 161 221 382 10.8
Col. with Residence/s 2 2 4 0.1
Col. with Bullding/s 9 10 19 0.5
Col. with Fence, Fenceposts 4y 86 130 3.7
Col. with Electronic Towers 8 0 8 0.2
Col. with Rurway or Approach Lights 6 15 21 0.6
Col. with Alrport Hazard 5 4 9 0.3
Col. with Anlmals 5 1 6 0.2
Col. with Crop - 15 28 13 1.2
Col. with Flagman Loader 0 0 0 0.0
Col. with Ditches 29 82 111 3.1

-10-
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Table 6 - (cantirued)

Either First or Secad

Percent of Accident-

Type of Accident First Secand Naber  Involved Aircraft
Col. with Snowbank 9 34 43 1.2
Col. with Parked Aircraft (Unattended) 12 19 31 0.9
Col. with Autcmoblle 8 10 18 0.5
Col. with Dirt Bank 34 57 g1 2.6
Col. with Cther T4 73 147 4.2
Bird Strike 3 0 3 0.1
Stall 123 39 162 4.6

© Spin 71 22 93 2.6
Spiral 4 1 5 0.1
Mash 124 18 12 4,0
Fre or Explosion In Flight 13 3 16 0.5
Fire or Explosion on Ground 8 1 9 0.3
Alrframe Fallure 2 1 3 0.1
Airfreme Failure in Flight 56 3 59 1.7
Alrframe Fallure on Groud 9 0 9 0.3
Engine Tearaway 1 0 ~ 1 0.0
Engine Failure or Malfunctlon 914 1 915 2.9
Propeller/Rotor Fallure 1 0 1 0.0
Propeller Failure 19 0 19 0.5
Tail Rotor Faillure 16 0 16 0.5
Main Rotor Failure 11 0 11 0.3
Prop/Rotor Accident to Person 5 0 5 0.1
Jet Intake/Exh Accident to Person 0 0 0 0.0
Propeller/Jet/Rotor Blast 0 0 0 0.0
Turbulence 10 0 10 0.3
Hail Damage to Aircraft 0 0 0 0.0
Iightning Strike 0 0 0 0.0
Evasive Maneuver 0 0 0 0.0
Uneantrolled Alt Deviation 0 0 0 0.0
Ditching y 4y 48 1.4
Missing Alrcraft Not Recovered 10 0 10 0.3
Miscellanecus/Other 12 1 13 0.4
Urdetermined 10 0 10 0.3

Nurber of Alreraft 3534 1745

-1-



$ Table 7 tabulates accidents by type and degree of Injury. Collisions
with the ground, elther controlled or uncontrolled, accounted for more than @t’,\)\
cne-third of the fatal accldents in 1980. These aceldents produced ',‘
fatalities in 63.0 percent of the cases. Ehgine failure or mlfinction, the
most frequent accident type, caused fatal Injuries in only 8.2 percent
of the 914 occurrences. less than one pereent of ground-water loop-swerve
accidents (the second most frequent type) produced fatal injuries.

Table 7 - ACCIDENTS BY TYPE AND DEGREE OF INJURY
woNs .

ALL: OPERA
1981
Degree of Injury Accidents
Type of Accident Fatal Serious Minor Nme MNo. Percent
Ground-Water Loop-Swerve 3 7 33 26 3" 10.5
Pragged Wingtip Pod or Float 0 0 0 2 2 0.1
Wheels-up Lerding 0 1 1 47 49 1.4
Wheels-down Landing in Water 1 0 1 3 5 0.1
Gear Collapsed 0 0 2 46 48 1.4
Gear Retracted 0 0 1 236 37 1.1
Hard Landing 3 13 19 170 205 5.9
Nose Owver/Down 0 1 8 8 98 2.8
Foll Over 1 1 8 8 ., 18 + 0.5
Overshoot 4 6 29 125" 164 4.7
Undershoot 9 17 21 67 114 3,3 )
' Col. Between Aircraft-Both in Flight 12 3 3 11 29 0.8 )
Col. Between Aircraft-One Alrborme 0 0 1 0*+ 1*+ 0.0
Col. Between Alrcraft-Both on Ground 0 0 1 7 8 0.2
Col. with Ground/Water-Controlled 116 20 37 47 220 6.3
- Col. with Ground/Water-Uhcontrolled 109 14 6 8 137 3.9
Col. with Wires/Poles 43 28 22 55 153 4.l
Col. with Trees 60 25 31 ks 161 4.6
Col. with Residence/s 2 0 0 0 2 0.1
- Col. with Building/s 1 1 0. 7 9 0.3
Col. with Fence, Fenceposts 0 0 8 3% 4 1.3
Gol. with Electronic Towers 7 1 0 0 8 0.2
Col. with Rrway or Approach Lights 1 0 0 5 6 0.2
Col. with Alrport Hazard 0 0 0 5 5 0.1
Col, with Animals 0 0 0 5 5 0.1
Col. with Crop 1 0 4 10 15 0.4
Col. with Ditches 0 1 3 25 29 0.8
* In one collision between alreraft, one of the two alreraft involved
experienced a ground loop-swerve, before colliding with the other
alreraft. This aceident is tallied with both accident types, but 1s
oomtedmlyasmeaccidentinthetotalsatt}wendofthetable.
¥ In one collision between alroraft, one of the two areraft involved
experienced an overshoot, before colliding with the other aircraft.
This accldent 1s tallled with both accldent types, but is counted
only as one accident in the totals at the end of the table. W‘

-12-



Table 7 (continued)

‘ll' Degree of Injury Accidents
' Type of Accident Fatal Serious Minor None No. Fercent

Col. with Snowbank 0 0 0 9 9 0.3

Col. with Parked Aircraft (Unattended) 0 0 0 12 12 0.3

Col. with Autanobile 1 0 2 5 8 0.2

Col. with Dirt Bank 0 3 8 23 34 1.0

Col. with Other 4 3 12 55 T4 2.1

Bird Strike 2 0 0 1 3 0.1

Stall 37 i 15 30 123 3.5

Stall/Spin 58 7 5 1 7 2.0

. Stall/Spiral 4 0 0 0 y 0.1

Stall/Mush 18 18 2l o 124 3.5

Fire or Explosion in Flight 5 0 4 4 13 0.4

Fire or Explosion on Grourd 0 0 2 6 8 0.2

Afrframe Fallure 1 0 0 1 2 0.1

Alrframe Fallure in Flight 46 0 3 T 56 1.6

Mrframe Fallure oan Ground 0 0 1 8 9 0.3

Englne Tearaway 0 0 0 1 1 0.0

Engine Fallure or Malfunction 75 120 226 493 91k 26.1

Propeller/Rotor Fallure 0 0 0 1 1 0.0

Propeller Fallure 0 2 3 14 19 0.5

Tail Rotor Fallure 1 5 3 7 16 0.5

Main Rotor Failure 2 0 1 8 11 0.3

( N’ Prop/Rotor Accident to Person 1 It 0 0 5 0.1

j Turbulence 2 2 3 3 10 0.3

- . Ditching 1 0 0 3 4 o1

Missing Aircraft Not Recovered 10 0 0 0 10 0.3

Miscel laneous/Other 2 5 1 4 12 0.3

Undetermined 6 0 0 4 10 0.3

No. of Accldents 654 349 552 1947 3502
Percent 18.7 10.0 15.8 5.6
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Table 8 tabulates accident-involved aircraft by the'type of accldent
arﬂtlbdegreeof‘a_‘lr'craftdamge.‘ More than one-half of the aircraft
destroyed In 1981 were involved in colliison with ground or water (either
controlled or uncontrolled), collision with trees, or engine
fallure/malfimction.

Table 8 - ATRCRAFT BY TYPE OF ACCIDENT AND DAMAGE

ATT, OPERATIONS
1981

Degree of Damage AMrcraft

Type of Accldent Des. Sub. Min, Nore No.. Percent
Ground-Water Loop-Swerve 32 337 0 0 369  10.4
Dragged Wingtip Pod or Float 0 2 0 0 2 0.1
Wheels~up Larnding 1 48 0 0 49 1.4
Wheels-down landing in Water 1 y 0 0 5 0.1
Gear Collapsed 1 g 0 0 48 1.4
Gear Retracted 3 34 0 0 37 1.0
Hard Larding 23 179 0 3 205 5.8
Nose Over/Down 4 gl 0 0 98 2.8
Roll Over 3 15 0 0 18 0.5
Overshoot 17 146 1 0 164 b6
Undershoot 27 87 0 0 114 3.2
Col. Between Alrcraft-Both in Flight 25 24 y 1 54 1.5
- Col. Between Aircraft-One Adrborne i 0 1 0 2 0.1
Col. Between Alrcraft-Both on Ground 1 10 1 0 12 0.3
- Col. with Ground/Water-Controlled 137 83 0 0 220 6.2
Col. with Ground/MWater-Uncontrolled 117 20 0 0 137 3.9
Col. with Wires/Poles 78 75 0 0 153 4.3
Col. with Trees 95 66 0 0 161 b6
Col. with Residence 1 1 0 0 2 0.1
Col. with Building/s 2 7 0 0 9 0.3
Col. with Fence, Fenceposts 3 1 0 0 Ly 1.2
Col. with Electronic Towers 8 0 0 0 8 0.2
Col. with Rurway or Approach Lights 1 5 0 0 6 0.2
Col. with AMrport Hazard 0 5 0 0 5 0.1
Col. with Animals 0 5 0 0 5 0.1
Col. with Crop 2 13 0 0 15 0.4
Col. with Ditches 1 27 0 1 29 0.8
Col. with Snowbark 1 8 0 0 9 0.3
Col. with Parked Aircraft (Unattended) 1 11 0 0 12 0.3
Col. with Autamobile 1 7 0 0 8 0.2
Col. with Dirt Bank 6 27 0 1 34 1.0
Col. with Cther 10 63 1 0 T4 2.1
Bird Strike 2 0 1 0 3 0.1
Stall : 62 61 0 0 123 3.5
Stall/Spin 57 14 0 0 1 2.0
Stall/Spiral 3 1 0 0 ] 0.1
StallMush 49 T4 1 0 124 3.5
Fire or Explosion in Flight 8 5 0 0 13 0.4
Fire or Explosion on Ground 5 3 0 0 8 0.2
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Table 8 (contirued)

Degree of Demage Areraft

Type of Accident Des., Sub. Min. None No. Percert
Arframe Fallure 1 1 0 0 2 0.1
AMrframe Failure in Flight 48 8 0 0 56 1.6
Mrframe Fallure on Groud 2 7 0 0 9 0.3
Frgine Tearaway 0 1 0 0 1 0.0
Frgine Fallure or Malfunction 24 680 0 0 914  25.9
Propeller/Rotor Failure 0 1 0 0 1 0.0
Propeller Fallure 5 14 0 0 19 0.5
Tall Rotor Fallure 8 8 0 0 16 0.5
Main Rotor Failure Yy 7 0 0 11 0.3
Prop/Rotor Accident to Person 0 1 y 0 5 0.1
Turbulence 6 4 0 0 10 0.3
Ditehing 2 2 0 0 4y 0.
Missing Aircraft Not Recovered 10 0 0 0 10 0.3
Miscellaneous/Other b 7 0 1 12 0.3
Undetermined 9 1 0 0 10 0.3
No. of Alrcraft 1122 2391 14 7 3534
Percent 31.7 67.7 0.4 0.2
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Of the 727 aircraft irvolved in accidents during takeoff, 235 (or 32.3
percent) experienced an engine failure or malfunction as the first type of 3
accldent (See Table 9). Also, more than 42 percent of In-flight scciderts Y
Involved engine failure/malfunction. ‘There was no simllarly predaminant type
of landing accidert. The most frequent landing accldent type was ground-water
loop-swerve which accaunted for 18.9 percent of accidents during landing.

ThbleQ-AIRCRAFTBYTYE(FAOCIIE\IPABDH'IASEOFOPERATION

AlL O
1961
thase of Operation Alreraf't
%
"\c' A “\K ,\6? '.\QQ’ &
of Accldent P T N No.  Percent
Ground-Water 0 5 96 c 267 1 369 10.4
Dragged Wingtip Pod or Float 0 0 2 0 0 0 2 01
Wheels-up Lending 0 0 0 0 49 0 4o 1.4
Wheels—down Landing in Water 0 0 0 0 5 0 5 0.1
Gear Collapsed 0 ] 9 0 35 0 48 1.4
Gear Retracted 0 2 4 0 31 0 37 1.0
Hard Landing 0 1 0 2 #202 4] 205 5.8
Nose Over/Down 2 18 13 0 65 0 98 2.8
Roll Over 1 3 7 2 5 0 18 0.5
Overshoot 0 0 0 0 164 0 164 4,6
Undershoot 0 0 0 0 114 0 114 3.2 e
Col. Between Alrcraft-Both in Flight 0 0 3 2 2 I - T
Col. Between Atrcraft-One Alrborne 0 0 1 0 1 0 2 0.1 oy
Col. Between Alrcraft-Both an Ground 2 T 1 0 2 0 12 0.3
Col. with Ground/Water-Control 1ed 0 1 26 142 50 1 220 6.2
Col. with GroundMater-Uneantrolled O 0 20 98 17 2 137 3.9
Col. with Wires/Poles 0 2 17 98 36 0 153 4.3
Col. with Trees 0 1 45 80 3 2 161 4.6
Col. with Residence 0 0 0 2 0 0 2 0.1
Col. with Building/s 0 6 1 0 2 0 9 0.3
Col, with Ferce, Fenceposts 0 1 28 0 15 0 4y 1.2
Col. with Electronic Towers 0 0 0 6 2 0 8 0.2
Col. with Rurmay or Approach Lights 0 1 1 0 b 0 6 0.2
Col. with Airport Hazard 0 Yy 0 0 1 0 5 0.1
Col. with Animels 0 0 2 0 3 0 5 0.1
Col. with Crop 0 0 9 4 2 0 15 0.4
Col. with Ditches 0 7 10 0 12 0 29 0.8
Col. with Snowbark 0 1 3 1 4 0 9 0.3
Col. with Parked Aircraft (Unattended) 1 7 1 0 3 0 12 0.3
Col. with Autamobile 0 2 4 1 1 0 8 0.2
Col. with Dirt Bank 0 2 13 5 14 0 3k 1.0
Col. with Other 0 8 28 6 32 0 T4 2.1
Bird Strike 0 0 0 3 0 0 3 0.1
Stall 0 0 35 57 31 0 123 3.5
Stall/Spin 0 0 10 4 13 1 71 2.0
Stall/Spiral 0 0 1 3 0 0 b 0.1
Stall/Mush 0 0 78 29 17 0 124 3.5
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L)

Type of Accident

Fire or Explosion in Flight
Fire or Explosion on Grord
AMrframe Failure

Alrframe Failure in Flight
Afrframe Failure on Ground
Engline Tearaway

Engirne Failure or Malfunctionn
Propeller/Rotor Failure
Propeller Fatlure

Tail Rotor Failure

Main Rotor Fallure

Prop/Rotor Acclident to Person
Turbulence

Ditching .

Missing Alrcraft Not Recovered
Miscellanecus/Other
Undetermined

No. of Afreraft
Percent

Table 9 (continued)

Phase of Operation Alrcraft
KO & &
o . o AN QR
£ &S & M. Percent
0 0 1 10 2 0 13 0.4
1 2 1 0 3 1 8 0.2
0 0 0 2 0 0 2 0.1
.0 0 5 50 1 0 56 1.6
0 0 6 1 2 0 9 0.3
0 0 0 1 0 0 1 0.0
o. 2 3% 541 136 0 914 259
0 0 0 0 1 0 1 0.0
0 0 6 13 0 0 19 0.5
0 0 2 14 0 0 16 0.5
0 0 2 8 1 0 11 0.3
] 1 0 0 0 0 5 0.1
0 0 1 3 6 0 10 0.3
0 0 0 0 4 0 4 0.1
0 0 0 0 ~0 10 10 0.3
0 1 0 9 2 0 12 0.3
0 0 0 2 1 7 10 0.3
11 89 727 1267 1415 25 3534
0.3 25 20,6 35.9 40.0 0.7
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- In Table 10, the detalled phase of operation and degree of injury are
tabulated for all accident-involved general aviation sireraft. Most
accidents in 1981 occurred during one of four phases of operation - level
off/touchdown (14.5 percent), normal cruise (13.6 percent), initial climb
(13.4 percent), and larding roll (11.4 percent). The percentage of
accldents producing fatal or serious injuries varies substantially among
these four groups, fram a low of 1.7 percent for landing roll, to a high of
36.3 percent for normal cruise acciderts.

Table 10 - ATRCRAFT BY PHASE OF OPERATION AND DEGREE CF INJURY
- ELopmATIOS

1951
Degree of Injury Alrcraf't
Phase of Operation Fatal Serious Minor None No. Percent
Static:
Starting Engine/s 0 1 0 2 3 0.1
Idling Fngine/s 1 1 0 3 5 0.1
Frgine Rump 0 0 0 1 _ 1 0.0
Idling Rotors 0 1 0 0 1 0.0
Other 0 1 0 0 1 0.0
Taxi:
To Takeoff 0 0 0 32 32 0.9
Fram Tanding 0 1 2 36 39 1.1
Other 0 0 0 9 9 0.3
Grourd Taxi, Other 0 0 0 1 1 0.0
Aerial Tax1 to Takeoff 0 0 0 3 3 0.1
ferial Taxi, Other 0 0 1 iy 5 0.1
Takeoff :
Run 5 5 20 133 163 b.6
- Initial Climb 76 ] 102 219 472 13.4
Vertical 1 3 10 5 19 0.5
Runing (Rotorcraft/VIOL-SICL) 0 0 0 2 2 0.1
Aborted (Fixed-Wing) 1 3 13 L 1.8
Aborted (Rotorcraft/VIOL) 0 0 0 1 1 0.0
Aborted (Rotorcraft/STOL) 0 0 0 2 2 0.1

| Other 3 1 0 2 6 0.2

1? Inflight:

: Climb to Cruise 26 10 23 32 91 2.6
Normal Cruise 121 54 103 204 482 13.6
Descending 16 3 10 37 66 1.9
Holding (IFR) 0 0 1 0 1 0.0
Hovering 1 2 5 11 19 0.5
Autorotative Descent 0 1 1 1 3 0.1
Acrobatics 42 5 1 3 51 1.4
Buzzing 24 3 3 0 30 0.8
Uncontrolled Descent 88 2 1 3 94 2.7
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Table 10 (continued)

3 .
( mi. Degree of Injury Adreraft

Phase of Operation Fatal Serious Minor Noae No. Percent
Low Pass 31 8 15 13 67 1.9
Other 78 17 21 30 146 4.1
En Route to Treat Crop#* 1 2 1 4 8 0.2
Fn Route to Reloading Area* 1 1 1 3 6 0.2
Survey Fleld/Area* 1 0 3 2 6 0.2
Starting Swath Rn* 2 5 3 13 23 0.7
Swath Run* b 12 5 32 53 1.5
Flareout for Swath Run* 0 0 0 2 2 0.1
Pullup fram Swath Run¥ 6 5 4 20 35 1.0
Procedure Turnarourd® 10 14 14 27 65 1.8
Clearmyp Swath¥* 1 2 0 3 6 0.2
Maneuver to Avold Obstruction®* 0 1 1 0 2 0.1
BReturn to Strip* 0 1 2 8 11 0.3
Lending:

: Traffic Pattern-Circling 27 17 27 31 102 2.9
i Final Approach (VER) 30 40 33 119 227 6.4
Initial Approach l 0 "0 1 5 0.1
i Final Approach (IFR) 14 4 5 2 25 0.7
: Level Off/Touchdown 11 27 55 18 511 14.5
: Roll (Fixed Wing) 2 5 33  3p4  hoy 11.4
) Ro11-On/Run-On (Rotorcraft) 0 0 0 2 2 0.1
( ﬂ. Power-On Landing (Rotorcraft) O 1 7 8 16 0.5
/ Power-Off Autorotative Ldg 1 1 3 19 24 0.7
[ f Go-Arourd (VFR) 8 12 19 3» 74 2.1
Missed Approach (IFR) 5 2 0 1 8 0.2
L Other 3 3 3 8 17 0.5
; Unknown/Not Reported 18 0 0 7 5 0.7

f No. of Alrcraft 663 352 556 1963 3534

Percent | 18.8 10.0 15,7 55.5

*
These special Inflight phases of operation are assoclated with aerial
application operations.
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Table 11 tabulates the specific phase of operation and the degree of ‘
alrcraft damsge to the aircraft. Aircraft destroyed In accidents during m
Initial climb or normal cruise represent 32.4 percent of all aircraft A
destroyed in 1981.

Table 11 ~ AIRCRAFT BY PHASE OF OPERATION AND AIRCRAFT DAMAGE

ATL, OPERATTONS
1051
Degree of Damage Alrcraft
Phase of Operation Des. Sub. Min. None No.. Percent
Static:
Starting Fngine/s 1 2 0 0 3 01
Idling Fngine/s 0 3 2 0 5 0.1
Frgine Rurup 0 1 0 0 1 0.0
TIdling Rotors 0 1 0 0 1 0.0
Othe 0 0 1 0 1 0.0
Taxd :
To Takeoff 3 28 1 0 32 0.9
From Landing 3 3» 1 0 #39 1.1
Cther 0 9 0 0 9 0.3
Ground Taxi, Other 0 1 0 0 1 0.0
Aerial Taxi to Takeoff 0 3 0 0 3 0.1
Aerial Taxi, Other 2 3 0 0 5 0.1
 Takeoff : ﬂ%
Run 17 14y 2 0 163 ) -3
Initial Climb 173 297 1 1 472 13.4
Vertical 6 13 0 0 19 0.5
Rurning (Rotoreraft/VICL-STOL) 0 2 0 0 2 0.1
Aborted (Fixed-Wing) 5 57 0 0 62 1.8
Aborted (Rotoreraft/VIOL) 0 1 0 0 1 0.0
‘Aborted (Rotorcraft/STOL) 0 2 0 0 2 0.1
: Other 5 1 0 0 6 0.2
Inflight:
Climb to Crudse ho 50 1 0 9 2.6
Normal Cruise 191 290 1 0 482 13.6
Descending 24 42 0 0 66 1.9
Holding (IFR) 0 1 0 0 1 0.0
Hovering 5 14 0 0 19 0.5
Autorotative Descent 1 2 0 0 3 0.1
Acrobatics n 10 0 0 | 1.4
Buzzing 23 7 0 0 30 0.8
Uncontrolled Descent 89 5 0 0 ol 2.7
Low Pass 38 29 0 0 67 1.9
Other 9 51 0 0 146 4.1
En Route to Treat Crop 4 4y 0 0 8 0.2
En Route to Reloading Area 2 4 0 0 6 0.2
3 3 0 0 6 0.2

Survey Field/Area
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FW. Table 11 (contirmed)
Degree of Demage Alrcraft
Phase of Operatian Des. Sub. Min. Nore No. Percent

Starting Swath Run 12 1 0 0 23 0.7

Swath Run 22 31 0 0 53 1.5

Flareout for Swath Run 2 0 0 0 2 C.1

Pullup fram Swath Run 15 20 0 0 35 1.0

j Procedure Turnaround 30 35 0 0 65 1.8
Clearup Swath 3 3 0 0 6 0.2

Maneuver to Avold Obstruction 1 1 0 0 2 0.1

Return to Strip 1 10 0 0 11 0.3

Landing:

Traffic Patterm-Circling h2 59 1 0 102 2.9

Final Approach (VFR) 59 166 2 0 227 6.4

Initial Approach 5 0 0 0 5 0.1

Fimal Approach (IFR) 20 5 0 0 ) 0.7

Ievel OFf/Touchdown 57 447 1 ) 511 14.5

Roll (Fixed Wing) 17 387 0. O By 11.h
i Rol1-On/Run-On (Rotoreraft) 1 1 0 0 2 0.1
Power-On Landing (Rotorcraft) 3 13 0 0 16 0.5

Power-Off Autorotative Ldg hy 20 0 0 2b 0.7

Go—-Around (VFR) 25 49 0 0 T4 2.1

Missed Approach (IFR) 6 2 0 0 8 0.2

Other b 13 0 0 17 0.5

Unknown/Not. Reported 22 3 0 0 > 0.7

No. of Alrcraft 1122 2361 14 7 3534
Percent 31.7 67.7 0.4 0.2
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Tble 12 11lustrates that nearly 78 percent of general aviation ﬁ\?‘
accidents in 1981 occurred in daylight and in VFR weather conditians. OF
the 29 mid-air collisims irwolving U.S. general aviation aircraft, all but

two occurred in these 1ight and weather conditions.

Table 12 ~ ACCICENTS BY CONDITION OF LIGHT AND TYPE OF WEATHER

ATT, OPFRATIONS
1981
_Type of Weather Accldents
Below Unk/

Light Conditians VFR IFR  Minimms ad No. Percent.
Dawn 3l 7 1 0 39 1.1
Daylight 2723 150 7 2 2900 82.8
Dusk 123 18 0 3 144 b.1
Might. (Dark) 223 89 12 14 338 9.7
Night (Moonlight-Bright) 50 2 0 0 52 1.5
Unknown/Not. Reported 3 2 _0 24 % 0.8

No. of Accidents 3153 268 20 61 3502

Percent 9.0 7.7 0.6 1.7
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Table 13 presents the mumber of accidents in each state by the month of
occurrence. More than one third of all accident in 1981 occurred in ore of
five states — Californla, Texas, Florids, Alaska, or Arizona. The rumber
of accidents monthly varles seasomally., July, with the highest mumber of
accldents, had more than 2.6 times as many accldents as occurred in
December, the mnth with the lowest total.

Tsble 13 - ACCIDENTS BY STATE AND MONTH
AT, OPERATIONS

0
181
Math of Occurrence Accldents
State Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  No. Percemt
. Alabama 3 3 5 2 2 2 T 8 4 3 3 2 by 1.3
Alaska 4 9 19 6 11 19 18 30 28 8 6 4 162 4.6
Arizona 15 8 1n 8§ 11 1 8 16 13 6 11 9 127 3.6
Arkansas 1 2 h 8 15 14 9 5 7 2 2 2 T1 2.0
California 21 32 32 42 9 33 38 38 33 27 5 19 38 1.1
Colorado 5 2 7 7 13 8 15 7 8 6 6 6 9 2.6
Camecticut 0 1 2 0 2 2 0 4 1 0 1 0 13 0.4
Delaware 0 2 0 0 1 0 1 0 0 0 1 0 5 0.1
Florida 9 11 1 2 2 18 21 16 23 43 8 g 190 5.4 .

Georgla ¢c 5 4 8§ 5 12 W 1 7T T 4 2 83 2.4
Hawar11 1 1 1 1 3 0 2 1 0 1 1 1 13 0.4
- Idsho 3 0 1 0 5 6 .6 4 2 2 5 1 3B 1.0
N1linois 6 3 8 16 122 10 16 13 y 10 5 7 110 3.1
Indlama 3 2 2 3 3 13 5 0 8 3 3 4 49 1.4
Iowa L 5 2 9 2 h 7 10 4 5 2 2 56 1.6
Kansas y 5 6 15 7T 9 3 6 2 3 6 4 70 2.0
Kentucky 5 1 2 2 6 2 3 1 0 3 3 0 28 0.8
Louisiana P 2 4 7 7 10 12 13 9 5 6 1 78 2.2
Maine 1 0 0 1 1 1 2 4 2 1 1 1 15 0.4
Maryland 1 y 3 0 1 1 1 1 0 3 2 1 18 0.5
Massachusetts b 4 3 by 2 2 5 3 5 5 3 1 5 1.2
Michigan 8 6 9 8 8 10 18 16 10 T 6 4 110 3.1
Mirmesota 4y 5 10 4 6 9 9 7 10 10 8 3 85 2.4
Mississippi 3 2 2 3 4 9 7 3 3 T 1 0 b 1.3
Missourdt 4 3 6 9 8 7 16 7 3 5 12 6 86 2.5
Montana 3 1 3«2 3 7 5 4 7 8 § 3 51 1.5
Nebraska 1 0 2 3 3 7 2 8 y 0 1 1 32 0.9
Nevada 3 3 4 y 2 4 4y 5 5 1 4 2 ') 1.2
New Hampshire 0 0 1 0 0 1 1 1 1 0 0 0 5 0.1
New Jersey 2 2 2 4 7 8 5 6 6 4 5 1 5 1.5
New Mexico y 4 4% 7 9 6 8 9 3 8 8 4 74 2,1
New York 5 5 3 8 9 7 g 11 9 6 10 4 86 2.5
North Carolima 1 ] 5 6 .3 7 8 1 3 4 2 1 b5 1.3
North Dakota 0 2 1 1 4 3 4 1 5 0 0 2 23 0.7
o T 2 3 8 8 11 9 9 8 5 2 2 T4 2.1
klaham 6 3 y 12 6 8 8 8 5 7 7 3 7 2.2
6 6 6 2 3 6 9 8 10 5 7 6 T4 2.1

Oregon
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Table 13 (econtinued)

Accldents
No. Percent

Manth of Occurrence
Jan Feb Mar Apr My Jun Jul Aug Sep Cct Nov LDec

.............
YOANYRITRRRE YAV —0g

50531510.&.2020010011

61302&60“—.?151000100

m0122&2067275010011
O H TN A OMEEMNO O A OO0

o

80236%6029253000000
80122%1239163020000

21104%“0263”3020012

20114m202?122000001

Unk/Not Reported

Virgin Islands
Atl. Ocean N. Iat.

Samoa.

E
i
1

South Dekota
West Virginia
Wisconsin
Wyaming

D.C.

Puerto Rico

:

Termessee
Texas

Utah
Vermont
Washington

Virginia

" No. of Accldents 192 211 260

i

3502

320 363 363 415 391 321 257 250 159

5.5 6.0 7.4 9,1 10.8 10,4 11.9 11.2 9.2 7.3 7.1 4.5

Percent
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The proximity to the airport and the type of flight plan are presented
in Teble 14. Approximately Ul percent of the aircraft for which the
proximity was reported were on the airport at the time of the accidert,
while 28.3 percent were more than five miles fram the airport. Nearly 85
percent of the alrcraft were being operated without a flight plan when they
bacame Involved in an accident.

Table 14 - ATRCRAFT BY PROXIMITY TO AIRFCRT AND FLIGHT PLAN
I TX 2 7 (0 —
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1981
Type of Flight Plan Alreraft
& & \‘\b ~
'{\ QQ" N ", Qo’ 2 &
g S Ve oSO NS
Proximity to Mrport 8 & & L FEK Q-Q\\c’ S & & No. FPercent
: S TS Lo > oS
On Alrport 1239 105 65 0 0 0 0 2 16 3 13 0.6
On Seaplane Base 12 1 0 0 0 0 0 0] 0 0 13 0.4
n Heliport 3 1 0 0 0 0] 0 ¢ 0 2 6 0.2
'On Barge/Ship/Flatform 1 0 0 0 0 0 0 0 0 0 1 0.0
In Traffic Pattern 188 19 5 0 0 1 1 0 o] 1 215 6.1
Miles fram Adrport:
Within 1/4 155 3 T 0 0 0 0 0 2 0 167 b7
1/8+ to 1/2 9 11 4 0] 0 0 0 0] 0 0 114 3.2
1/2+ to 3/4 19 0 5 ¢ 4] 0 4] 0] 0] 0 24 0.7
3/ to 1 81 5 9 0 0 0 0 0 0 o % 2.7
1+ to0 2 102 12 17 1 0 0 1 0 1 1 135 3.8
2+ to 3 60 6 9 0 0 0] 0 0 0 0 75 2.1
3+ tod 33 2 8 0 0 0 0 0 0 0 i3 1.2
b+ g0 5 24 3 4 0 0 0 0 0] 0 4] 31 0.9
Beyond 5 766 95 56 0 1 0 3 1 2 6 930 26.3
Unk/Not. Reported 7 3 1 0 _0 _0 _1 _0 _7_0 X 71
No. of Adrcraft 2999 282 20 1 1 1 6 3 28 13 3534
Fercent 84.9 8.0 5.7 0.0 0.0 0.0 0.2 0.1 0.8 0.4



An emergency locator transmitter (ELT) was a factor in locating at
least 92 aceident-involved aircraft in 1981, (See Table 15). More than
ane-fourth of accident-involved general aviation aircraft reportedly did
not have an ELT installed. There were 318 post-crash fires reported -
approximately one of every 11 accident-irwvolved alrcraft.

Table 15 - AIRCRAFT BY ELT AND FIRE AFTER IMPACT

ALL OPERATTIONS
1081
Fire After Impact Alrcraft

Brergency Locator Transmitter No Yes Unk/MR  No. Percent
Operated-Used in Locating Alrcraft 84 8 0 92 2.6
Operated-Not Used 581 23 0 604 17.1
Not Used-Not Armed 162 3 0 165 7
Not Used-Separation fram Anterma 30 3 0 33 0.9
Not Used-Battery Malfunction 13 0 0 13 0.4
Not Used-Other Malfunction b2 0 0 2 1.2
Not Used-Impact/Fire Damege 50 85 0 135 3.8
Not Used-Operation Unknown 299 u6 1 6~ 9.8
Not Installed 855 93 1 949 26.9
Not Applicable/Insufficient Impact 923 27 0 950 26.9
Unknown/Not Reported 173 30 2 205 5.8

No. of Aircraft 3212 318 4 3534

Percent 90.9 2.0 0.1
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In Table 16, the experience levels of accldent-irvolved pilots (total
and in-type) are listed. The medlan for total hours was in the range 500 -
999, while the median hours in Type was between 100 and 499,

Table 16 - PILOTS BY TOTAL TIME AND TIME IN TYIE
O

To8T
Time in Type (Hours)

100- 500~ 1000~ 5000 or MNot

;

0- 50~

Total Time (Hours) 49 99 499 99 4999  More Reported Total
0
98

0- U 230 0 0 0 0 6 236
50 - 99 127 0 0 0 0 9 234
100 - 499 375 167 357 0 0 0 62 961
500 - 999 109 56 174 70 0 0 30 439
1000 - 4999 216 109 323 154 163 0 83 1048
5000 - 9999 45 23 83 36 89 10 23 309
10000 or More 25 11 38 22 56 29 15 196
Not Reported 0 0 4 0 0 1 106 111
Total 1127 Lok 979 282 308 Lo 334 3534
Percent 31.9 13.1  27.7 8.0 8.7 1.1 9.5

»
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Table 17 shows the age distribution of pllots Involwved in accldents and
fatal accldents, and of pllots for whom conclusive toxicology results were
obtalned. The median age of all accident-inwolved pllots was between 35 ard
39 years. 'The median age of pllots involved in fatal accidents was U
between 40 and 44 years. Toxicology test results were positive for alcchol
in 10,8 percent of the cases in which conclusive results were obtained.

y

Table 17 - PILOTS BY AGE AND RESULTS OF TOXICOLOGY EXAM

ATT, O
1951
Pllots Involved In Pllots Invoived In
Nurber of Toxlcology Tests Fatal Accidents Accldents
: - Conclusive  Positive for :
Age Group Results Alcohol Naber  Percent  Number  Fercent
15-19 15 2 18 2.7 82 2.3
20 - 24 41 4 55 8.3 309 8.7
25- 29 52 7 68 10.3 44 12,5
30- 34 62 3 93 14.0 555 15.7
%= 39 66 10 8l 12.7 506 14.3
4o - by 65 6 81 12.2 ~ 426 12.1
45 - 49 64 7 87  13.1 375 10.6
50 - 54 53 8 80 12.1 340 9.6
55 - 59 27 3 35 5.3 220 6.2
60 - 64 24 3 30 4.5 128 3.6
65~ 69 13 1 18 2.7 62 1.8 ﬁﬁ'
70 or Ower 6 0 9 1.4 23 0.7 T8
- Not Reported 1 1 5 0.8 67 1.9
Total 489 53 663 100.0 3534 100.0
-28-



Table 18 1ists the ten detailed causes of general aviation accidents
most frequently cited in 1981. Seven of these 10 causes are pilot-related.
A camplete listing of causes and related factors is contained in

Appendix B,
Table 18 - MOST PREVAIENT' DETATILED ACCIDENT CAUSES
AL OPERATTONS
1931
Number of  Percent of

Detalled Cause : Accidents Accldents
P1lot~Inadequate Preflight Prep. and/or Plarming 360 10.3
Pilot-Failed to Obtain/Maintain Flying Speed 339 9.7
Powerplant-Failure for Undet. Reasons 257 7.3
P1lot-Mismanagement of Fuel 246 7.0
Fuel Exhaustion 197 5.6
Material Failure 184 5.3
Pilot-Selected Unsuitable Terrain 170 4.9
Pilot-Tmproper level Off . 169 4.8
P1lot-Misjudged Distance and Speed 166 u.7
Pilot-Contimed VFR Flight into Adverse Weather Cond. 157 4.5
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This subsection presents several tables which facilitate the comperism ‘
of same characteristics of general aviation accidents in 1981 with those
for the period 1976 - 1980. Table 19, which covers the years 1975 through
1981, lists accldents, fatal accldents, fatalities (total and asboard -
general aviation aireraft), flight hours, 1/ and accldent rates (total ard
fatal). Among the seven years for which data is shown in Thble 19, 1981
had the lowest accident total and the lowest total accldent rate. However,
fatal accidents, the fatal accident rate, total fatalites s and fatalities.
aboard general aviation aircraft were higher in 1981 then in the previous

two years.
Table 19 - ACCIDENTS, FATAL ACCIDENIS, FATALITIES, AND RATES
ALl
Fatalities
Aboard General

Year Accldents Fatal Accldents Total Aviation Aircraft
1975 4001 636 1258 1237

1976 4oz 662 1226 1213

1977 4083 663 1280 1269

1978 4218 721 1558 1400
-1979 3825 638 1237 1218

1980 3597 622 1252 1243

1981 3502 654 1282 1261 m

Accident Rate per 100,000 ,

o Alrcraft Hours Flown

Year Hours Flown Total Fatal

1975 28,799,000 13.89 2.20

1976 30,476,000 13.19 2.17

1977 31,578,000 12.93 2.10

1978 34,887,000 12.08 2.06

1979 38,641,000 9.90 1.65

1980 36,402,000 9,88 1.71

1981 36,803,000 9.52 1.78

¥ Suicide and sabotage aceldents excluded from rates as follows:
Total - 1975 (2), 1976 (4), 1977 (1), 1978 (2), 1980 (1)
Fatal - 1975 (2), 1976 (1), 1977 (1), 1978 (2), 1980 (1)

1/ Flight hour estimates are based upon Federal Aviation Administration
estimates. The Safety Board reduces the FAA estimates of total hours by
the number of hours flown in camuter and alr taxi operations and by a
portion of the total rental hours dedicated to such cperations,
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The remainder of the tables of this subsectian present data for the
years 1976 through 1980 in the form of arittmetic means for that five year
pericd. These average frequencies are presented in descending order with
the correspornding data for 1981.

Table 20 presents data on the types of accldents which occurred most
frequently in the base period (1976-1980) and in 1981. The total muber of
accidents in 1981 was 11.3 percent below the mean for the prior five years.
The rumbers of accldents of most types also decreased, many by more than 20
percent. Among the most common accident types 1isted in Table 20, only
cantrolled collisions with ground or water occurred with increased
frequency in 1981 as campared to the base period.

Table 20 - MOST PREVALENT TYPES OF ACCITENIS

AL, OPFRATIONS
1981 ARD 1976 - 1980
1981 1976 - 1980
Type of Accldent No. Percent Mean  Fercant
Engine Failure or Malfinction 014 26.1 975.4 4.7
Col. with Object ST 16.4 624.0  15.8
Ground-Water Loop-Swerve 369 10.5 b67.2 11.8
Hard Landing 205 5.9 258.0 6.5
Col. with Ground/Water-Controlled 219 6.3 204.4 5.2
Overshoot 164 4.7 169.6 4.3
StallMush 124 3.5 166.0 4,2
W Col. with Ground/Water-Uncontrolled 137 3.9 145, 4 3.7
- Nose Over/Down 98 2.8 129.2 3.3
Stall 123 3.5 125.4 3.2
Undershoot 114 3.3 120.4 3.0
Stall/Spin 71 2.0 89.2 2.3
Wheels-up Landing g 1.4 69.4 1.8
Airframe Failure in Flight 56 1.6 69.0 1.7
Gear Collapsed u8 1.4 48,2 1.2
Gear Retracted 37 1.1 41,2 1.0
(A11 Other Types) 200 57  ai7.2 6.3
Total 3502 100.0 3949.2 100.0
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In contrast o the situation for all accidents, nearly as many of the
most prevalent types of fatal aceidents increased in frequency (five types)
as decreased (seven types). Overall the mumber of fatal accidents changed ”r.._,
1ittle in 1981 from the base perdod. The 1981 total of 65U 1s only 1.1
percent below the mean for the prior five years.

Table 21 - MOST PREVALENT TYPES OF FATAL ACCITENTS
T AL OpRATIONGS

ALL OPERATTH
1987 AND 1976 ~ 1980

1981 1976 - 1980

Type of Accident No. Fercent Mean  Percent
Col. with Ground/Weter-Uncontrolled 109 16.7 110.4  16.7
Col. with Object 125 19.1 110.0 16.6
Col. with Ground/MWater-Controlled 115 17.6 102.0 15.4
Engine Fallure or Malfunction 75 11.5 86.0 13,0
Stall/Spin 58 8.9 66.2  10.0
Afrframe Failure in Flight he 7.0 42.8 6.5
Stall 37 5.7 41.0 6.2
Col., Between Alreraft-Both in Flight 12 1.8 19,2 2.9
StallMush 18 2.8 13.2 »2,0
Missing Alrcraft Not Recovered 10 1.5 11.8 1.8
Stall/Spiral 4 0.6 7.8 1.2
Undershoot 9 1.4 7.8 1.2
(A11 Other Types) 36 5.5 43,0 6.5
Total 654 100.0 661.2 100.0
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Tables 22 and 23 present the phase of operation for all accidents and
fatal accidents respectively. Alrcraft involved in fatal landing accidents
decreased by 14.9 percent fram the base period, conparable to the 14.6
percent decrease for all landing accidents. The rumber of aircraft in the

Inflight and takeoff phases of operation increesed for fatal accidents but
decreased for all accidents. '
Table 22 - PHASE OF OPERATION FCR ACCITENT-INVOLVED ATIRCRAFT
~  NLOPRATIOS .
19817 AND 1976 - 1980
1981 1976 - 1980
Phase of Operation No, Percent Mean  Percent
Landing 1415 40.0 1656.6 41,5
In Flight 1267 35.9 1373.6 34,4
Takeoff 727 20.6 T74.8  19.4
Taxi 89 2.5 130.2 3.3
Not Reported 25 0.7 28.2 0.7
Static 11 0.3 27.4 0.7
Total 33 100.0 3990.8 100.0

Table 23 - PHASE OF OPERATION FOR FATAL ACCIDENT-INVOLVED AIRCRAKT

ALL OPERATTONS
1981 AND 1976 - 1980

1981 1976 - 1980

Phase of Operation No. Fercent Mean  Percent
In Flight 453 68.3 by, 2 65,4
Landing 105 15.8 123.4 18,2
Takeof'f 86 13.0 84,2  12.4
Not Reported 18 2.7 20.6 3.0
Static 1 0.2 4.8 0.7
Taxd _0 0.0 1.6 0.2
Total 663 100.0 678.8 100.0
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The pilot was cited as a cause or factor in 79.0 percent of general
aviation accldents in 1981 (See Table 24). While the rumber of aceidents
dropped by 11.3 percent franm the mean for the five-year period 1976~1980,
the mumber of accidents in which weather was a cause or factor increased by
11.1 percent. The rmuber of accidents in which terrain was a cause or
factor dropped by 33.1 percent fram the base perlod.

Table 24 - BROAD CAUSE/FACTOR ASSIGNVENIS - ALL ACCILENIS
ALl OPERATIONS
1981 AND 1976 - 1980

| 1981 1976 - 1980
Bread Cause/Factor No. Percent Mean Percent
Pllot 2768 79.0 3207.4 81.2
Terrain 619 17.7 925.6 23.4
Weather ou7 27.0 852.6 21.6
Powerplant 590 16.8 579.8 14.7
Persamel 311 8.9 366.2 9.3
Alrport/Alrways and Facilities 299 8.5 293.8 7.4
Miscellanecus 188 5.4 148,2 3.8
Landing Gear 123 3.5 143.6 3.6
Undetermined 79 2.3 86.0 2.2
Systems 57 1.6 55.0 1.4
- Alrframe 56 1.6 7.0 1.2
~ Rotoreraft 40 1.1 .o 1.0
- Instrument/Equipment and Accessories 12 0.3 2.0 0.6
No. of Aceidents with Cause(s) Assigned 3502 3049,2
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Table 25 lists the rumber and percentage of fatal acclidents in which
each broad cause/factor was cited in 1981 and in the base period, 1976 -
1980. The percenteges of fatal accidents with pilot and weather
cause/factors changed 1ittle in 1981 when campared to the prior five-year
period. ‘The percentage of fatal accldents with airframe cause/factors
increased from 3.2 In the base period to 6.1 In 1981.

Table 25 - BROAD CAUSE/FACTCR ASSIGNMENTS - FATAL ACCIDENIS
AL, OPERATIONS
1981 ARD 1976 - 1980

1981 1976 - 1980
Broad Cause/Factor No. Percent Mean Percent
Pllot 568 86.9 575.4 87.0
Weather 267 40.8 257.6 39.0
Terrain 48 7.3 91.8 13.9
Persormel 64 9.8 73.6 11.1
Powerplant u7 7.2 55.2 8.3
Undetenmined 50 7 7.6 k0.2 7.6
Afrframe ho 6.1 21,2 3.2
Miscellaneous 29 4.y 20.4 3.1
Atrport/Alrways/Facilities 9 1.4 8.8 1.3
Rotoreraft 7 1.1 8.2 1.2
Systems 10 1.5 7.8 1.2
Instruments/Equipment and Accessorles by 0.6 5.8 0.9
Landing Gear 0 0.0 0.6 0.1
No. of Fatal Accidents with Cause(s) Assigned 654 661.2
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ALL FIXFD WING AIRCRAFT N

Tables 26 through 37 present tabulations of statistics for fixed wing
{powered) aireraft only, In 1981, 90.3 percent of all U.S. general
aviation accidents involved fixed wing atreraft. Of the 1,282 persas
killed in general aviation accidents, 1,190 (or 92.8 percent) were sboard
fixed wing aireraft. _

Composing such a large proportlon of all accidents, fixed wing alrcraft
statistlecs show 1ittle difference from those for all aireraft. . According
to FAA estimates, 92.7 percent of all hours flown in 1981 are attributed to
ailreraft in this category. Therefore, accident rates for fixed wing
alreraft have a great Influence an overall gereral aviation rates.

Table 26 - SUMMARY OF LOSSES
) WING AIRGRAFT

All, FIXED
1979 -"1981
1981 1980 1979
Aceldents .
Fatal 610 572 597
Involved Serious Injury 293 334 310
Trwolved Minor Injury 483 iy 513
Tnvolved No Injury 1776 1886 2062 '
| Total 3162 3236 3482 |
Fatalities
Passerger 545 576 543
Crew 645 598 613
_Other Persons 18 6 13
Total 1208 1180 1169
Alreraft Damaged*
Testroyed 1017 920 913
Substantial 2159 2324 2568
Minor 14 12 21
Nore 1 10 13
Total 3191 3266 3515

%
Number of Fixed Wing, General Aviation AMrcraft
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Table 27 - PERSONS BY ROIE AND DEGEEE OF INJURY
TN FLEED

WING AIRCRAFT
1951
Degree of Injury
Role of Persan Fatal Serious Minor Nme  Total
Pilot 580 259 us5 1897 3191
Copllot 11 11 9 0 101
Dual Student 16 10 19 107 152
(heck Pilot 2 0 1 5 8
Extra Crew 6 1 2 10 19
Passengers 5U5 243 371 1515 2674
Total Aboard 1190 524 857 3574 61&5
Other Alrcraft 15 0 1 2% 12
Other Ground 3 3 9 1 16
Grand Total 1208 527 867 3601 6203
Percent 19.5 8.5 14,0 58.1

* Tnjuries carried opposite Other Alrcraft are injurles occurring in
alreraft that are not part of this tabulation, but which were irwolved In
collisions with alreraft which are a part of this tabulation.

Table 28 - PERSONS ABOARD BY KIND CF FLYING AND INJURY
AIL, FIXED WING AIRCRAFT

1981
Degree of Injury

Kird of Flying Fatal Serious Minor None  Total
Personal 714 343 599 2326 3082
Business 145 43 59 270 517
Corporate/Executive 90 19 14 99 222
Aerdal Application 30 B ho 228 337
Instructional 56 26 76 412 570
Other 155 54 69 239 517

Total 1190 o 857 3574 6145

Percent | 19.4 8.5 13.9  58.2
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Table 29 - ACCIDENTS BY TYPE AND DEGREE OF INJURY
~ AL FIXED WING ATRGRAFT

Type of Accldent

Ground-Water Loop-Swerve

Dragged Wingtip Pod or Float
Wheels-up Landing

Wheels-down Larnding in Water

Gear Collapsed

Gear Retracted

Hard Landing

Nose Over/Town

Overshoot

Undershoot

Col. Between Alrcraft-Both in Flight
Col. Between Adrcraft-One Atrborme
Col. Between Alreraft-Both on Ground
Col. with Ground/Water-Controlled
Col. with Ground/Water-Uneontrolled
Col. with Wires/Poles

Col. with Trees

Col. with Residence/s

Col. with Building/s

Col. with Fence, Fenceposts

.Col. with Electronic Towers

‘Col. with Runway or Approach Lights
Col. with Airport Hazard

Col. with Anlmals

Col. with Crop

Col. with Ditches

- Col. with Snowbank

Col. with Barked Aircraft (Unattended)

Col. with Autamobile
Col. with Dirt Bank
Col. with Other
Bird Strike

Stall

Stall/Spin
Stall/Spiral

Stall Mush

* In one collision between alreraft, one of the

1961

—
CQCOMNWVEONOOHOOW

Degree of Injury Accidents
Fatal Serdous Minor Noe No. Percent
7 2 319° 361" 11.4
0 0 2 2 0.1
1 1 y7 49 1.5
0 1 3 5 0.2
0 2 46 48 1.5
0 1 36 37 1.2
5 13 8 168 5.3
1 78, %, 3.0
5 28 1265 162 5.1
17 20 62 108 3.4
3 2 10 27 0.9
0 1 0 1,. 0.0
0 1 7t 8" 0.3
15 29 25 181 5.7
8 5 5 120 3.8
20 15 4 116 3.7
24 30 44 156 4.9
0 0 0 2 0,1
1 o 6 8 0.3
0 7 33 Lo 1.3
1 0 0 8 0.3
0 0 4 5 0.2
#] 0 5 ) 0.2
0 0 5 5 0.2
0 3 10 14 0.4
0 3 24 27 0.9
0 0 9 9 0.3
0 0 12 12 0.4
0 2 4 7 0.2
e 8 22 32 1.0
3 8 1| 66 2.1
0 0 1 2 0.1
39 15 30 121 3.8
7 4 1 66 2.1
0 0 0 4 0.1
18 24 64 124 3.9

=
'o_'o:%(‘s"’n—-::ob—-ooo»-OOHqu—-m\c%o

two alrcraf't involved experienced a

ground loop~swerve, before colliding with the other aircraft. This accident is

tallied with both acecident types, but Is counted only as one accident in the totals

at the erd of the table.

* In ore collision between alrcraft, one of the
overshoot, before colliding with the other al
both aceident types, but is counted as one accldent in the totals at the end of the

page.
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Type of Accldent

Fire or Explosion In Flight
Fire or Explosion on Ground
Airframe Fallure

Airframe Fallure in Flight
Alrframe Fallure on Ground
Fngine Tearaway

Engine Failure or Malfunection

- Propeller Fallure

Prop/Rotor Accident to Person
Turbulence

Ditching

Missing Alrcraft Not Recovered
Miscellaneous/Other
Undetermined

No. of Accidents
Fercent

Table 29:(continued)

Degree of Injury Accldents
Fatal Serious Mnor None No. Percent
4 0 4 y 12 0.4
0 0 1 5 6 0.2
1 0 0 0 1 0.0
42 0 2 5 49 1.5
0 0 0 7 7 0.2
0 0 0 1 1 0.0
70 107 209 43 829 26.2
0 2 3 13 18 0.6
1 3 0 0 y 0.1
2 2 2 3 9 0.3
1 0 0 3 4 0.1
10 0 0 0 10 0.3
1 2 0 2 5 0.2
4 0 0 ] 8 0.3
610 293 483 1776 3162
19.3 9.3 15.3 56.2
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Table 30 ~ ATRCRAFT BY PHASE OF OPFRATION AND ATRCRAFT DAMAGE

AT FTYED VI AR .
1981
Degree of Damage Aircraft

. Phagse of Operation Des. Sub. Min. Nore No. Percent

 Static:

~ Starting Engine/s 0 2 0 0 2 0.1
Idling Frgine/s 0 3 2 0 5 0.2
Fngine Rurup 0o 1 0 0 1 0.0

Othe o o0 1 0 1 0.0
\ Taxd :

: To Takeoff 3 28 1 0 32 1.0
Fram Lending 3 3 1 0 39 1.2
Other 0 8 0 0 8 0.3

Takeoff:

Run 17 143 2 0 162 5.1
Initial Climb 170 286 1 0 457 14,3
Aborted (Flxed-Wing) 5 56 0 0 61 1.9
Cther 3 0 0 0 3 0.1

Inflight: -

Imb to Cruise 37 Ly 1 0 82 2.6
Normal Cruise 171 263 1 0 435 13.6
Pescending 23 W 0 0 63 2.0
Holding (IFR) 0 1 0 0 1 0.0
Acrobatics 41 10 0 0 51 1.6
Buzzing 23 6 0 0 29 0.9
Uncontrolled Descent 86 2 0 0 88 2.8
Low Pass 33 26 0 0 59 1.8
Other 84 39 0 0 123 3.9
Fn Route to Treat Crop 3 4 0 0 7 0.2
Fn Route to Reloading Area 1 3 0 0 b 0.1
Survey Field/Area 3 3 0 0 6 0.2
Starting Swath Run 8 8 0 0 16 0.5
Swath Rumn 16 21 0 0 37 1,2
Flareout for Swath Run 2 0 .0 0 2 0.1
Pullup fram Swath Run 13 19 0 0 32 1.0
Procedure Turnarcund 23 26 0 0 55 1.7
Clearup Swath 2 3 0 0 5 .0.2
Maneuver to Avold Obstruction 0 1 0 0 1 0.0
Return to Strip 1 10 0 0 11 0.3

Landing:

. Traffic Pattern-Circling 37 55 1 0 93 2.9
Final Approach (VFR) 55 148 2 0 205 6.4
Iritial Approach 5 0 0 0 5 0.2
Final Approach (IFR) 20 5 0 0 25 0.8
Level Off/Touchdown 53 423 1 1 478  15.0
Roll (Fixed Wing) 17 38 0 0 395 12.4
Go~Around (VFR) 24 U 0 0 71 2.2
‘Missed Approach (IFR) 6 2 0 0 8 0.3
Other 2 7 0 0 9 0.3
Unknown/Not. Reported 2 3 0 0 24 0.8 .

No. of Alrcraft 1017 2159 14 1 3191
Percent 31.9 67.7 0.4 0.0
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Table 31 ~ ACCICENTS BY CONDITION OF LIGHT AND TYPE CF WEATHER

AL
1901
Type of Weather Accldent
Below Unk/
Light Conditians VR IFR Minimms M No.  Percent
- Dawn 25 7 1 0 33 1.0
Daylight 2u25 1 7 20 2593 82,0
Dusk 110 17 0 3 130 41
Night (Dark) 214 87 12 14 327 10.3
Night (Moonlight-Bright) 48 2 0 0 50 1.6
Unimown/Not Reported 3 _2 _¢© el 29 0.9
No. of Accidents 825 256 20 61 3162
Percent 89.3 8.1 0.6 Ly -

Table 32 - AIRCRAFT BY PROXIMITY TO AIRPCRT AND FLIGHT PLAN
AT, FIXFD WING AIRCRAFT

-4]-

1941
Flight Flan AMreraft
I3 Yo
2 EFP <§§E§E? -Q§;§§5 > & ¢
§ & & L BVE L8 o N &

. Proximity to Airport N A\ ~ Q§>é§<§i§>é};f§ igbqé} o £ & fi: No.  Percent
On AMrport 1154 109 65 o 0 0 0] 2 15 3 138  L2,2
On Seaplane Base 12 1 0 0 O 0 0 0 0 0 13 0.4
In Traffic Pattern 179 19 5 0 0 1 1 0 4] 1 206 6.5
Miles from Alrport:

Within 1/4 149 3 7 0 0 0 0 0] 2 0 161 5.0
1/8+ £o 1/2 93 11 4 0 ¢ 0 0 0 0 0 108. 3.4
1/2+ to 3/4 19 0 5 0 0 0 0 0] 0 0] 2h 0.8
3/4+ to 1 75 5 9 0 ©0 0 0 0 0 0 89 2.8
I+ to 2 o4 12 17 0 1 0 1 0 1 1 127 4,0
2+ to 3 50 6 9 0 0 0 0 0 0 0 65 2.0
3+l 29 2 8 0 0 0 0 0] 0 0 39 1.2
4+ to0 5 20 3 4 0 0 0] 0] 1] 0 0 27 0.8
Beyond 5 636 9 5 1 0 0 2 0 2 791 24.8
Uknown/Mot Reported 16l 13 1 _0 0 _0 _1 0 _7 _0 18 60
No. -of Adreraft 2671 27Tk 200 1 1 1 5 2 27 9 3161
Fercent 83.7 8.6 6.3 0.00.0 0.0 0.2 .1 0.8 0.3



Table 33 - MOST PREVAIENT DETAIIED ACCIDENT CAUSES

~ AIL FIXED WING AIRCRAFT
19351
Number of Percent of

Detailed Cause Accidents Accldents
Pilot-Inadequate Preflight Prep. and/or Planning 323 10,2
Pilot-Falled to Obtain/Maintain Flying Speed 329 10.4
Powerplant-Failure for Undetermined Reasons 235 7.4
Pilot-Mismanagement of Fuel 229 7.2

. Fuel Exhaustion 180 5.7
Pllot-Misjudged Distance and Speed 164 5.2
Pllot-Tmproper Level Off 161 5.1
Pillot-Selected Unsuitable Terrain 160 5.1
Material Failure 154 4.9
Pllot-Failed to Maintain Directional Control 153 4.8
Pilot-Contirued VFR Flight into Adverse Weather Cond. 152 4.8

Teble 34 - ACCILENTS, FATAL ACCITENDS, FATALITTES AND RATES
ﬁ FIXED WING ATRCRAET J

1975 - 1981
Fatalities
‘ Fatal Aboard Flxed Wing '
'Year Accldents Accidents Total General Aviation Alreraft
1975 3648 612 1222 1199
1976 3697 626 1174 1160
1977 3748 634 124k 1234
1978 3850 670 1487 1335
- 1979 3482 597 1169 1156
1980 3236 572 1180 1174
1981 3162 610 1208 1190

Accldent Rate per 100, 000,
Alrcraft Hours Flown

Year Hours Flomn Total Fatal
1975 28,393, 000 12,84 2.15
1976 29,202,000 12,65 2.14
1977 30,166,000 12,42 2.10
1978 33,162,000 11.60 , 2.01
1979 36, 760, 000 9.47 1.62
1980 34,145,000 9.47 1.67
1981 34,113,000 9.27 1.79

* Sulcide and sabotage aceldents excluded fram rates as follows:
Total - 1975 (1), 1976 (4), 1977 (1), 1978 (2), 1980 (1)
Fatal - 1975 (1), 1976 (1), 1977 (1), 1978 (2), 1980 (1) .
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Table 35 - MOST PREVALENT TYPES OF ACCIDENIS
AL FIXED

WING AIRCRAIT
1981 AND 1976 ~ 1980

1981 1976 - 1980

Type of Accident No. Percent Mean  Percent
Fngine Failure or Malfunction 829 26.2 896.6 24.9
Col. with Object 512 16.2 547.4 15.2
Ground-Water Loop~Swerve 361 11.4 462.8 12.8
Hard Landing 168 5.3 224.6 6.2
Col. with Ground/Water-Controlled 180 5.7 178.4 5.0
Overshoot 162 5.1 165.4 4.6
Stall/Mush 124 3.9 164.2 4.6
Nose Over/Down 9% 3.0 127.4 3.5
Col. with Ground/Mater-Uncontrolled 120 3.8 125.8 3.5
Stall 121 3.8 120.8 3.4
Undershoot 108 3.4 107.8 3.0
Stall/Spin 66 2.1 83.2 2.3
Wheels-up Lending hg 1.5 69.4 1.9
Mrframe Fallure in Flight ¥ 7 1.5 57.6 1.6
Gear Collapsed 48 1.5 47,6 1.3
Gear Retracted 37 1.2 1.2 1.1
(A11 Other Types) 133 4,2 182.4 5.1
Total 3162 100.0 3602.6 100.0

Table 36 — PHASE OF OPERATION FCR ACCIDENT-INVOIVED ATRCRAFT
AL FIXED WING ATRCRAFT
1981 AND 1976 - 1960

1981 1976 ~ 1980

Phase of Operatim No. Percent Mean Percent
Landirg 1280  40.4 1543.6 42,4
In Flight 1107 3u.7 1211.0 33.2
Takeof 683 21.4 719.2 19.7
Taxi 79 2.5 120.2 3.3
Not Reported 2U 0.8 2.8 0.7
Static 9 0.3 2,6 0.6
Total 3191 100.0 3642.4 100.0
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Table 37 ~ BROAD CAUSE/FACTCR ASSIGNVENIS - ALL, ACCICENTS

1981 1976 ~ 1980

Broad Cause/Factor No. Percent Mean  Percent

Pilot 2536 80.2 2963.6 82.3

Terrain 559 17.7 837.2  23.2

Weather 876 27.7 795.4 22,1

Powerplant 526 16.6 523.4 14,5

Persamel 8 8.2 323.0 9.0

M rport/Mrways/Facilities 293 9.3 291.4 8.1

Landing Gear 121 3.8 12,6 4.0

Miscellaneous 159 5.0 127.8 3.5

Undetermined 66 2.1 T4, 4 2.1

Systems hg 1.5 51.0 1.4

Alrframe 51 1.6 43.4 1.2

Instrument/Equipment and Accessories 10 0.3 17.8 0.5

No. of Accidents with Cause(s) Assigned 3162 3602.6 ;
|
F
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FIXED WING ATRCRAFT - SINGLE RECIPROCCATING ENGINE

Statistics describing the accident experience of fixed wing aircraft
powered by a sirgle reciprocating engine are presented in Tables 38 through
45. While these alrcraft flew an estimated 77.2 percent of the hours
attributed to fixed wing alrcraft, they were involved in 89.2 percent of
the fixed wing alrcraft accidents and 81.5 percent of the fatal accidents.

Table 38 - SUMMARY OF LOSSES

FIXED WING AIRCRAFT =& SINGLE. RECIPROCATING ENGINE
1979 - 1981
1981 1980 1979
Accldents I R
Fatal hg7 u62 475
Involved Sericus Injury 268 302 281
Involved Minor Injury 456 405 486
Involved No Injury 1601 1688 1832
Total 822 . 2857 3074
Fatalities

Passenger 398 2 391
Crew 509 464 475
Other Persons 12 12 13
Total 919 888 879

Mreraft Damaged”
Destroyed 861 768 758
Substantial 1970 2096 2311
Minor 13 9 17
Nore 1 9 12
Total 2845 2882 3008

*
Number of Fixed Wing, Single Reciprocating Fngine, General Aviation
Alrcraft
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Table 39 - PERS(X\S ABOARD BY IGJ\IDOF'FI.YII\GAM)MBY

FIXED

1981
__Degree of Injury

Kind of Flying Fatal Serious  Minor None  Total
Personal 636 318 572 2143 3669
Business 109 31 51 197 388
Corporate/Executive 10 0 2 9 2l
Aerial Application 28 38 39 218 323
Instruetional 49 25 72 379 525
Other - 75 s 57 160 333

Total 907 453 793 3106 5269

Percent 17.2 8.6 15.1 9.1
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Table 40 - ACCDEQ]BBYTYPEANDEEIHEOFDU[BY

Degree of Injury Accidents
Type of Accident Fatal Serious Minor Nae No. Percent
Ground-Water Loop-Swerve 3 7 2 3000 3w 121
Dragged Wingtip Pod or Float 0 0 0 2 2 0.1
Wneels~up Landing 0 0 1 26 27 1.0
Wheels-down Landing in Water 1 0 1 3 5 0.2
Gear Collapsed 0 0 2 36 38 1.3
Gear Retracted 0 0 0 7 17 0.6
Hard Larding 2 4 13 136 155 5.5
Nose Over/Down 0 1 7 86 914_'_ 3.3
Overshoot y 5 27 121 157 5.6
Undershoot 8 16 20 55 99 3.5
Col. Between Aircraft-Both in Flight 11 3 2 10 26 0.9
Col. Between Adrcraft-One Airborme 0 0 1 O*+ 1*+ 0.0
Col. Between Alrcraft-Both an Ground 0 0 -l 5 6 0.2
Col. with Ground/Water-Controlled 89 14 29 22 154 5.5
Col. with Ground/Water-Uncontrolled 77 7 5 5 94 3.3
_ . Col. with Wires/Foles 37 18 13 39 107 3.8
Col. with Trees 50 23 30 39 142 5.0
Col. with Residence/s 1 0 0 0 1 0.0
Col. with Building/s 0 1 0 5 6 0.2
: Col. with Fence, Fenceposts 0 0 6 32 38 1.3
Col. with Electronic Towers 4 1 0 0 5 0.2
Col. with Rurmay or Approach Lights 1 0 0 b 5 0.2
Col. with Airport Hazard 0 0 0 b y 0.1
Col. with Anlmals 0 0 0 5 5 0.2
Col. with Crop 1 0 3 10 14 0.5
Col. with Ditches 0 0 2 23 25 0.9
Col. with Snowbank 0 0 0 7 7 0.2
Col. with Parked Alrcraft (Unattended) 0 0 0 11 11 0.4
Col. with Autamcblle 1 0 2 b 7 0.2
Col. with Dirt Bank 0 2 8 22 32 1.1
Col. with Other 3 3 8 49 63 2.2
Bird Strike 0 0 0 1 1 0.0
Stall 32 37 15 29 113 4,0
* In one collision between aircraft, cne of the two alrcraft involved experdenced a ground
locp—swerve, before colliding with the other alrcraft. This accident is tallied with
both accident types, but is counted as only one accident in the totals at the end of the
table.
* In ane collision between alreraft, one of the two aircraft involved experienced an
overshoot, before colliding with the other alreraft. This accident 1s tallied with both

| | accident types, but 1s counted as one accident in the totals at the end of the table.
|h .
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Table 40 (continued)

Degree of Injury Accidents
Type of Accident Fatal Serlous Mnor Noe MNo. Percent
Stall/Spin 51 7 4 1 63 2,2
Stall/Spiral 4 0 0 0 Y 0.1
Stall/Mash 14 17 23 64 118 4,2
Fire or Explosion in Flight 3 0 3 3 9 0.3
Fire or Explosion on Ground 0 o 1 2 3 0.1
Alrframe Failure 1 0 0 0 1 0.0
Alrframe Failure in Flight 36 0 2 5 43 1.5
Alrframe Failure on Ground 0 0 0 5 5 0.2
Engine Tearaway 0 0 0 1 1 0.0
Engine Failure or Malfimetion I5 o4 190 392 721 5.5
Propeller Failure 0 2 3 13 18 0.6
Prop/Rotor Accldent to Persan 1 3 0 0 4 0.1
Turbulence 2 2 2 3 9 0.3
Ditching 1 0 0 2 3 0.1
Missing Alreraft Not Recovered 10 0 0 0 10 0.4
Miscellanecus/Other 1 1 o ~ 2 4 0.1
Undetermined 3 0 0 2 5 0.2

No. of Accidents 497 268 56 1601 2822
Percent 17.6 9.5

o =
o
&
-3
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Tableul—AIR(BAFTBYPHASEOFOPERATIONANDAIR(BAFTDAMA(E
T TR =

BT
Degree of Damage Alrcraft
thase of Operation Des, Sub. Minor Nee  No. Percent

Static:

~ Starting Ehg‘.’lne/s 0 1 0 0 1 0.0
Idling Engine/s 0 3 2 0 5 0.2
Fngirne Rup 0 1 0 0 1 0.0
Other 0 0 1 0 1 0.0

Taxi: '

To Takeoff 3 26 1 0 30 1.1
Fram Landing 37 3 1 0 3H 1,2
Other 0 8 0 0 8 0.3
Takeoff:
Run 17 134 2 0 153 5.4
Initial Climb: 133 270 1 0 4oy 14,2
Aborted (Fixed-Wing) 4 51 0 0 55 1.9
Other 3 0 o - 0 3 0.1
Inflight:
Climb to Cruise 3 38 0 0 69 2.4
Normal Cruilse 146 240 1 0 387 13.6
Descending 17 36 0 0 53 1.9
Holding (IFR) 0 1 0 0 1 0.0
Acrobatics 4o 10 0 0 50 1.8
Buzzing 23 6 0 0 29 1.0
Uncontrolled Descent 68 2 0 0 T0O 2.5
Low Pass 32 5 0 0 57 2.0
Other 70 36 0 0 106 3.7
En Route to Treat Crop 2 b 0 0 6 0.2
En Route to Reloading Area 1 3 0 0 h 0.1
Survey Fleld/Area 3 3 0 0 6 0.2
Starting Swath Run 8 7 0 0 15 0.5
Swath Run 15 21 0 0 36 1.3
Flareout for Swath Run 2 0 0 0 2 0.1
Pulllup fram Swath Run 13 19 0 0 32 1.1
Procedure Turmaround 28 26 0 0 54 1.9
Clearsip Swath 2 3 0 0 5 0.2
Maneuver to Avold Obstruction 0 1 0 0 1 0.0
Return to Strip 1 10 0 0 11 0.4
larding:

—'Iﬁr%ﬁc ‘Pattem-Circling M 52 1 0 87 3.1
Final Approach (VFR) 4% 135 2 0 182 6.4
Initial Approach 3 0 0 0 3 0.1
Final Approach (IFR) 7 4 0 0 1 0.4
Level Off/Touchdown 50 381 1 1 433 15.2
Roll (Fixed Wing) 17 333 0 0 3[0 12.3

: Go-Around {VFR) 20 42 0 0 62 2.2
Missed Approach (IFR) 2 1 0 0 3 0.1
” - Other > 4 0 0 5 0.2
Uninown/Not Reported 16 2 0 _o 18 0.6
No. of Adrcraft 861 1970 13 1 2845
Percent 30.3 69.2 0.5 0.0
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Table 42 -~ MCST PREVALENT DETAILED ACCIDENT CAUSES

FIXFED WING - AT
1081
: Nunber of Percent of
Detailed Cause Accldents Accldents
Pllot-Falled to btain/Maintain Flying Speed 305 10.8
Pilot-Inadequate Preflight Prep. and/or Plaming 283 10.0
Powerplant-Failure for Undetermined Reasons 205 7.3
Pilot-Mismanagement of Fuel 199 7.1
Pilot-Misjudged Distance ard Speed 158 5.6
Fuel Exhaustion 156 5.5
Pilot-Selected Unsultable Terrain 153 5.4
Pilot-Improper Level Off 148 5.2
Pllot-Failed to Maintain Directional Control 144 5.1
Pllot-Contimed VFR Flight into Adverse Weather Cond. 137 4.9

Table 43 - ACCIDENIS, FATAL ACCIDENTS, FATALITIES, AND RATES

FIXFD AIRCRAFT - SINGIE, RECIPROCAT »
1975 - 1981
Fatalities
Fatal Aboard Alrcraft

Year Accidents Accldents Total in this Category
1975 3309 517 978 955
1976 3321 512 905 893
1977 3387 544 1000 991
1978 3440 544 1150 997
1979 3074 475 879 866
1980 2857 4e2 888 876
1981 2822 hg7 919 907

Accident Rate per 100,000*
Al rcraft Hours Flown

Year Hours Flown Total Fatal
1975 22,881,000 14,46 2.26
1976 23,442,000 14.16 2.18
1977 23,798,000 14,23 2.28
1978 26,556,000 12.95 2.04
1979 29,128,000 10.55 1.63
1980 26,876,000 10.63 1.72
1981 26,347,000 10,71 1.89

. ,
Sulclde and sabotage accidents excluded fram rates as follows:
Total - 1975 (1), 1976 (2), 1977 (1), 1978 (2), 1980 (1)
Fatal - 1975 (1), 1976 (1), 1977 (1), 1978 (2), 1980 (1)
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Table 44 - MOST PREVALENT TYPES OF ACCIDENIS

FIXED WING A
1981 AND 1976 - 1980

1981 1976 - 1980
Type of Accident No. Percent Mean  Percent
Engine Fallure or Malfunction 721 2.5 809.0 25.2
Col. with Object 72 16.7 500.4 15.6
Ground-Water Loop-Swerve 342 12.1 4324 13.4
Hard Ianding 155 5.5 2094 6.5
Stall/Mish 118 4,2 157.2 4.9
Col. with Ground/Water—Controlled 153 5.4 152.6 4.7
Overshoot 157 5.6 151.0 4,7
Nose Over/Down 94 3.3 125,2 3.9
Stall 113 4,0 113.4 3.5
Col. with Ground/Water-Uncontrolled ol 3.3 103.4 3.2
Undershoot 99 3.5 94.8 2.9
Stall/Spin 63 2.2 76.8 2.4
Airframe Failure in Flight 43 1.5 47.0 1.5
Wheels-up Larding 27 1.0 40.4 1.3
Gear Collapsed 33 L3 34,4 1.1
(A1l Other Types) 133 b7 168.4 5.2
Total 2822 100.0 3215.8 100.0

Table 45 - PHASE OF OPRRATION FCR ACCIDENT-INVOLVED AIRCRAFT
FIXED WING ATRCRAFT - SINGLE RECIPROCATING FNGINE
1951 AND 1976 - 1980

1981 1976 - 1980
Phase of Operation No. Percent Mean Percent

Landing 1137 40.0 1352,2 41,6

In Flight 994 34,9 1102.4 33.9

Takeof f 615 21.6 651.4  20.0

Taxd 73 2.6 106.6 3.3

Static 8 0.3 19.0 0.6

Not Reported 18 0.6 18.2 0.6

Total 2845 100,0 3249.8 100.0
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FIXED WING ATRCRAFT - MULTTPLE RECTPROCATING ENGINES

Tables 46 through 53 desceribe the characteristics of accldents
Involving fixed wing aircraf't with two or more reciprocating englnes.
These aircraft were Irwolved in 8.3 percent of general aviation accldents

© in 1981, and 9.1 percent of all fixed wing aircreft accidents. The 1981
acclident rate for this category of alrcraft was the lowest among the seven
years listed in Table 51. The 1981 fatal acecident rate, 1.94 per 100,000
hours flown, was the lowest since 1977. Both the number of engine :
fallure/malfunction accidents (98) and the percentage of such accidents
among &1l types (33.9 percent) represented substantial increases fram the
mean for the prior five year period (See Table 52). ‘

Table 46 - SUMMARY CF LOSSES
FIXFD WING ATRCRAFT - MUITIPIE RECIPROCATING ENGINES

1979 - 1961
1981 1980 1979
Accldents
T Fatal oL} 90 109
Trvolved Serious Injury 20 27 26 ;{
Irvolved Minor Injury 27 31 20 |
Involved No Injury 148 173 204 :
. Total 289 330 359 b
Fatalities 2
j Passenger 108 137 131 )
Crew 110 119 120 |
Other Persons 2 6 11
Total 220 262 262
Alreraft Damaged*
Destroyed 134 137 133
Substantial 156 191 226
Minor 0 2 2
Nore 0 1 1
Total 290 331 362

*
Number of Fixed Wing, Miltiple Reciprocating Engine, General Aviatim
AMreraft
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Table 47 - MAH)ARDBYIGNDOFFLYDHAI\DM[BY

Degree of Injury

Kind of Flying Fatal Serious Mnor None  Total
Personal 71 22 27 161 281
Business 36 12 8 63 119
Ctnxxn%ﬁxvﬁhecutive B 8 11 56 108
Aerdal Appliecation 0 0 1 5 6
Instructional 7 1 Y 25 37
Other 71 Q 11 61 152

Total 218 52 62 3N 703

Percent 31.0 7.4 8.8 52.8
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-Table 48 - A(XJ]]E\TIS BY TYPE AM)[ECEEEQF‘ INJURY

§ Degree of Injury Accldents
Type of Accident Fatal Serlous Minor Nae No.

; Ground-Water Loop-Swerve
| ‘Wheels-up Landing
Gear Collapsed
Gear Retracted
Hard Landing
Nose Over/Down
Overshoot
Undershoot
Col. Between Alrcraft-Both in Flight
Col. Between Alrcraft-Both on Ground
Col. with Ground/Water-Controlled
Col. with Ground/Water-Uncontrolled
Col. with Wires/Poles
Col. with Trees
Col. With Residence/s
Col. with Bullding/s
Col. with Fence, Fenceposts
Col. with Electronic Towers
Col. with Alrport Hazard
Col. with Ditches
Col. with Snowbank
Col. with Parked Aircraft (Unattended)
- Col. with Other
Stall
Stall/Spin
Stall Mush
Fire or Explosion in Flight
Fire or Explosion on Ground
Airframe Failure in Flight
Alrframe Failure on Ground
Engine Failure or Malfunction
Ditching
Undetermined
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Table 49 - AIRG’{AFTBYPHPSE(FOPERATI@IAPDAIR(FAFTWACE

Phase of Operatian Des. Sub. No. Percent

Static:
_St_a'.r'ting Engine/s

—

l—'p o
=3 w

To Takeoff
From Landing
Takeoff':
TR
Inttial Clirb
Aborted (Fixed-Wing)
Inflight:
Climb to Crulse
Normal Cruise
Descerding
Acrobatics
Unecantrolled Descent
Low Pass
Other

Tending:
ﬁgﬁc Patterm—Circling

Fnal Approach (VER)
Initial Approach
Final Approach (IFR)
Level Off/Touchdown
Roll (Fixed Wing)
Go~Around (VFR)
Missed Approach (IFR)

Ihkrm/Not Reported

No. of Alrcraft
Percent
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Table 50 — MOST PREVALENT DETATIED ACCIENT CAUES

Detailed Cause Accldents Accldents
Eﬂlot—Inadequate Preflight Prep. and/or Plarmning _ 36 12.5
Pilot-Mismanagement of Fuel 27 9.3
‘, Powerplant-Fallure for Undetermined Reasons 26 9.0
| Pilot-Failed to Obtain/Maintain Flying Speed 22 7.6
‘ Material Failure 22 " T.6
Fuel Exhaustion 21 7.3
Persamel-Inadequate Maintenance and Inspection 21 7.3
Improper Erergency Procedures 19 6.6
Pilot-Failed to Follow Approved Procedures, Directives 19 6.6
Undetermined 18 6.2

Table 51 ~ ACCIDENIS, FATAL ACCIDENTS, FATALTTIES, AND RATES

FIXED - R
1975 - 1981

Fatalities ’

: Abocard Mreraft

Year Accidents Fatal Accldents Total in this Category
1975 312 8Y 208 208
1976 346 103 238 231
1977 324 73 173 166
1978 367 112 295 292
1979 359 109 262 251
1980 330 99 262 256
1981 289 gl 220 218

Accident Rate per 100, 000,
Al reraf't Hours F’.lown

Year Hours Flown Total Fatal
1975 3,918,000 7.96 2.14
1976 4,085,000 8.42 2.52
1977 4,320,000 7.50 1.69
1978 4,496,000 8.16 2.49
1979 5,008,000 7.0 2.14
1980 4,491,000 7.35 2.20
1981 4,833,000 5.98 1.94

* Sulelde and sabotage accldents excluded fram rates as follows:
Total - 1976 (2)
Fatal - none
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Table 52 - MOSTH‘!EVALENI‘TYPESOFAOCIEENIS

1981 AND 1976 = 1950

1981 1976 - 1980

Type of Accldent No. Percent Mean Percent
Fngine Failure or Malfunction 98 33.9 81.2 23.5
Col. with Object 34 11.8 4.6 121
Ground-Water Loop-Swerve 12 u.2 26,4 7.6
Wheels-up landing 18 6.2 25.4 7.4
Gear Retracted 17 5.9 24,0 7.0
Col. with Ground/MWater-Controlled 22 7.6 21.8 6.3
Col. with Ground/Water-Uncontrolled 20 6.9 19.2 5.6
Overshoot 3 1.0 13.4 3.9
Hard Larding 9 3.1 13.0 3.8
Gear Collapsed 9 3.1 11.8 3.4
Uhdershoot 8 2.8 10.6 3.1
Alrframe Failure in Flight 5 1.7 7.4 2.1
Stall 8 2.8 6.2 1.8
Stall/Spin 2 C.7 6.0 1.7
Fire or Explosion in Fight 3 1.0 5.8 1.7
StallMush 6 -~ 2.1 5.6 1.6
Col. Between Alrcrafft-Both in Flight ] 1.4 4,0 1.2
(A11 Other Types) 11 3.8 21.8 6.3

Total 289 100.0 35,2 100.0

Table 53 - PHASE OF OPERATION FCOR ACCIDENT-INVOLVED AIRCRAFT
FIXED - ATING
1981 AND 1976 - 19¢0

1981 1976 - 1980

Phase of Operation No Percent Mean Percent
Larding 127 43.8 165.8  47.9
In Flight 92 31.7 97.2 =~ 28.1
Taleeof I 58 20.0 60.6 17.5
Texd 6 2.1 12.8 3.7
Not Reported 6 2.1 7.2 2,1
Statie _ 1 0.3 2.4 0.7
Total 200  100.0 346.0 100.0
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FIXED WING ATRCRAFT - TURBOPROP

The 1981 accident rate for turboprop airplanes increased by 13.4
percent from 1980, and the fatal accldent rate went up by more than 47
percent. Accldent statistics for fixed wing, turboprop alrcraft are
presented in tables 54 through 61. In spite of the substantial increases
- 1n accldent rates for turboprop airplanes, these rates are well below those
for the other (reclprocating engine) propeller equipped alrplanes.

(Conpare Tables 43 and 51 with Table 59). A much higher percentage of
accldents Involving turboprop alrplanes result in fatal injuries than in
all general aviatlon aircraft (34.7 percent compared to 18.7 percent).
Stmilarly, while 31.0 percent of persons aboard accident-involved turboprop
alrplanes are fatally injured, only 18.8 percent of the occupants of all
general aviation aircraft recelve fatal injuries. The percentages of
occupants recelving no Injuries are approximately the same in both groups,
however,

Table 54 - SUMMARY OF LOSSES

FIXED WING -
1979 - 1981
, 1981 1980 1979
Accidents -
Fatal 17 11 14
Involved Serious Injury 4 4 2
Involved Minor Injury 0 6 5
Involved No Injury 28 20 21
Total 49 41 42
‘Fatalities |
enger 27 25 17
Crew 21 10 13
Other Persons 13 3 1
Thtal 61 38 3
Apreraft Dama,ged*
Destroyed 19 12 17
Substantial 30 28 23
Miror 0 1 2
Total 49 4 42

Nurber of Turboprop General Aviation Airplanes
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Table 55 - PERSONS ABOARD BY KIND (F FLYING AND INJURY

1951
Degree of Injury

Kind of Flying Fatal Serious Minor None Total
Personal 7 2 0 22 31
Business 0 0 0 10 10
Corporate/Executive 31 11 1 34 77
Aerial Application 2 1 0 5 8
Instructimal 0 0 0 5 5
Other 8 3 1 12 2l
Total 48 17 2 88 155

Percent 31.0 11.0 1.3 56.8

Table 56 - ACCIDENIS BY TYFE AND DEGREE OF INJURY
FIXED WING AIRCRAFT - TURBOPROP

1981

Degree of Injury Accidents
Type of Accident Fetal Serious Nae No. Fercent

Ground-Water Loop—Swerve

Wheels-up Landing

Gear Collapsed

Gear Retracted

Hard landing

Overshoot

Undershoot

Col. Between Alrcraft-Both in Flight
Col. Between Aircraft-Both on Ground
Col. with Ground/Water-Controlled
Col. with Ground/Water-Uncontrolled
Col. with Trees

Col. with Other

Stall/Spin

Alrframe Fallure In Flight

Alrframe Fallure on Ground

Fngine Failure or Malfimction
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Table 57 - AIRCRAFT BY PHASE, OF OPERATTON AND ATRCRAFT DAMAGE
. ~ FIXED WING ATRCRAFT

- TURBOPROP
1951
Degree of Damage Alrcraft
Fhase of Operation Des. Sub. No. Percent
Takeof'f:
Run 0 3 3 6.1
Initial Climb 3 y 7 14.3
Inflight:
imb to Cruise 1 1 2 41
"Normal Cruise 2 1 3 6.1
Descending 2 0 2 4.1
Uneontrolled Descent 3 0 3 6.1
Other 3 1 4 8.2
En Route to Treat Crop 1 0 1 2.0
Starting Swarth Run 0 1 1 2.0
Swath Run 1 0 1 2.0
Procedure 1 0 1 2.0
Landing:
Final Approach (VFR) 0 1 1 2.0
Final Approach (IFR) 2 0 2 4,1
Level OFf/Touchdown 0 8 8 16.3
‘Roll (Fixed Wing) 0 9 9 18.4
Other 0 1 1 2.0
No. of Alrcraft 19 30 49
Percent; 38.8 61.2

Table 58 - MOST PREVALENT DETATIED ACCIDENT CAUSES
ATRCRART - PROP
1981

Number of Percent of
Detalled Cause Accldents Accidents

Material Failure

Pilot-Improper IFR Operation

Pllot-Inadequate Preflight Prep. and/or Plarming
Powerplant Failure for Undetermined Reasons

Fuel Exhaustion

Pllot-Failed to Follow Approved Procedures, Directives
Pllot-Improper Level Off

Pllot-Improper Inflight Decisions or Plamming
P1lot-Mismanagement of Fuel

Undetermined
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Table 59 -

AOCJIEN]BE FATAL A(XJ]IENISE FATALITTIES, AND RATES

1975 - 1981
Fatalities

Aboard Mreraft
Year Accldents Fatal Accidents Total in this Category
1975 16 10 35 35
1976 22 8 19 18
1977 29 14 61 59
1978 28 11 32 3N
1979 42 14 k! 30
1980 Ly 1 38 35
1981 49 17 61 48

Accldent Rate per 100,000
Mreraft Hours Flown

Year Hours Flown Total Fatal
1975 900,000 1.78 .11 ~
1976 901,000 2.44 0.89
1977 1,093,000 2.65 1.28
1978 1,056,000 2.65 1,04
1979 1,375,000 3.05 1.02
1980 1,524,000 2.69 0.72
1981 1,606,000 3.05 1.06
Table 60 - MOST PREVAIENT TYPES OF ACCIDENIS
FIXED -
1981 AND 1976 - 1980
1981 1976 - 1980
Type of Accident No. Percent Mean Percent
Engine Failure or Malfunction 10 20.4 5.6 17.3
Col. with Object 5 10,2 3.8 11.7
Col. with Ground/Mater-Controlled y 8.2 3.0 9.3
Wheels-up landing 3 6.1 3.0 9.3
Ground-Water Loop-Swerve 7 14.3 2.2 6.8
Col. with Ground/Water-Uheontrolled 5 10.2 2.2 6.8
Airframe Failure in Flight 1 2.0 2.0 6.2
Gear Retracted 3 6.1 1.4 . 4.3
StallMush 0 0.0 1.4 4,3
Undershoot 1 2.0 1.2 3.7
Hard Larding ] 8.2 1.2 3.7
Gear Collapsed 1 2.0 1,2 3.7
Prop/Rotor Acclident to Person 0 0.0 0.8 2.5
: - Stall 0 0.0 0.6 1.9
Col. Between Alrcraft-Both in Flight 1 2.0 0.6 1.9
” : (A1) Other Types) L 8.2 2.2 6.8
Total 49 100.0 32.4 100.0
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Table 61 - PHASE OF OPERATION FOR ACCIDENI-INVOLVED ATRCRAFT
~ FIXD WING AIRCRART - TUROBROP

1981 AND 1976 -"1980

1981 1976 - 1980
| Phase of Operation No. Percent  Mean  Percent

Landing | 21 h2.9 17.6  54.3
In Flight 18 36.7 9.0 27.8
Takeoff ' 10 20.4 4.0 12.3
Static 0 0.0 1.0 3.1
Taxi 0 0.0 0.6 1.9
Not Reported 0 0.0 0.2 0.6
Total 49  100.0 A 100.0
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FIXED WING ATRCRAFT - TURBOJET

Tables 62 through 69 present data on accldents involving turbojet
alrplanes. Although the number of accidents dropped to seven in 1981 fram
12 in 1980, the rumber of fatal accidents increased (from three to four),
as did the number of fatalities (from seven in 1980 to 17 in 1981). FRoth
the total and fatal accident rates for turbojet airplanes (0.53 ard 0.30
per 100,000 hours flown respectively) are the lowest among all the '
categories presented in this publication. FEnglne failure or malfunction
accidents, which accounted for nearly 26 percent of all general aviation
accidents, camposed only 5.6 percent of fixed wing turbojet accidents
between 1976 and 1981. There were none in 1981.

Table 62 - SUMMARY OF LOSSES

FIXED WING ATRCRAPT - TURBOJET
1979 - 1961
1981 1980 1979
Accldents
Fatal 4 3 3
Involved Serious Injury 1 - 1 1
Irvolved Minor Injury 0 2 2
Involved No Injury 2 6 7
Total 7 12 13
Fatalities
Passenger 10 2 y
Crew 7 5 5
Cther Persans 0 0 0
Total 17 7 g
Alrcraft Darraged*
Destroyed 3 3 5
Substantial 3 9 8
Minor 1 0 0
Total 7 12 13

Number of Turbojet General Aviation Airplanes
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Table 63 - PERSONS ABOARD BY KIND OF FLYING AND INJURY
“FIXED WING ATRCRAFT - TREOET

1961
Degree of Injury
Kind of Flying Fatal Serdous None Total
 Persoral 0 1 0 1
Corporate/Executive 16 0 0 16
Instructional 0 0 3 3 ‘
Other 1 1 _6 8
Total 17 2 9 28
Percent 60.7 7.1 32.1
Table 64 — ACCIDENIS BY TYPE AND DEGREE OF INJURY
B -
1981
Degree of Injury Accidents
- Type of Accident Fatal Serious Noe  No. Percent
Wheels-up Landing 0 0 1 1 14,3
Overshoot 0 0 1 1 14.3
Col. with Ground/Weter-Controlled 1 0 0 1 14.3
Col. with Ground/Water-Uncontrolled 1 0 0 1 14.3
Col. with Other 1 0 0 1 14.3
Bird Strike 1 0 0 1 14.3
Miscellaneous Other 0 1 0 1 14,3
No. of Accidents h 1 2 7
Percent 57.1 14.3 28.6
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Table 65 — AIRCRAFT BY PHASE CF OPERATION AND ATRCRAFT DAMAGE

1981
Degree of Demage Areraf't

Phase of Operation Des. Sub. Mnor No. Percent

Inflight:

_CT&mb to Cruise 0 0 1 1 14.3
Uncantrolled Descent 1 0 0 1 14,3
Other 0 1 0 1 14,3

:
Tnal Approach (IFR) 0 0 1 14.3
Level Off/Touchdown 0 2 0 2 28.6
Go-Around (VFR) 1 0 0 1 14.3
No. of Alrcraft 3 3 1 7
Percent 42,9 42,9 14,3
Table 66 — MOST PREVALENT DETATIED- ACCITENT CAUSES
1981

_ Number of Percent of

Detalled Cause Accidents . Accldents |

Bird Collision 2 28.6

Pilot-Attempted Op'n Beyond Exper/Ability Level 1 14.3

Pilot-Delayed in Initiating Go-Around 1 14,3

Pilot-Diverted Attention from Op'n of Alrcraft 1 14,3

Pilot-Failed to Cbtain/Maintain Flying Speed 1 14.3

Pllot-Failed to Follow Approved Procedures, Directives 1 14,3

Pilot~Improper In-Flight Declsions or Plarming 1 14,3

Pilot-Inadequate Supervision of Flight 1 14.3

Pilot-Misjudged Distance and Speed 1 14.3

Pilot~Failed to Initiate Go-Around 1 14,3

Dual Student-Failed to Extend Landing Gear 1 14,3

Porduction-Design Persamel-Other 1 14,3

A rframe-Landing Gear-Other 1 14.3

Weather-Turbulence in Flight, Clear Air 1 14.3

Forelgn Material Affecting Normal Operations 1 14.3
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' Table 67 — ACCITENIS, FATAL AOCIEI'ZII\II‘Si PATALITIES, AND RATES
- 1975 - 191

Fatalities

. Abcard Alrcraft
Year Accldents Patal Accldents Total in this Category

1975 13 1 1 1
1976 13 5 19 18
1977 13 5 18 18
1978 20 5 17 15
1979 13 3 9 9
1980 12 3 7 7
1981 7 4 17 17
Accident Rate per 100,000

Atrcraft Hours Flown
Year Hours Flown Total Fatal
1975 687,000 1.89 0.15
1976 752,000 1.73 0.66
1977 943,000 1.38 0.53
1978 1,061,000 1.89 0.47
11979 1,120,000 1.16 0.27
1980 1,244,000 0.9 0.2
1981 1,318,000 0.53 0.30

Table 68 - MOST PREVALENT TYFES OF ACCITENTS

FIXED -
1981 ARD 1976 - 1900
1981 1976 - 1980

Type of Accident No Percent Mean Percent E
Ground-Water Loop-Swerve 0 0.0 1.8 12.7
Col. with ObjJect 1 14,3 1.6 11.3
Undershoot 0 0.0 1.2 8.5
Afrframe Failure in Flight 0 0.0 1.2 8.5
Col. with Ground/Mater-Controlled 1 14.3 1.0 7.0
Col. with Ground/Water-Uncontrolled 1 14.3 1.0 7.0
Hard Landing 0 0.0 1.0 7.0
Overshoot 1 14.3 1.0 7.0
Engine Failure or Malfunction 0 0.0 0.8 5.6
Wheels-up Landing 1 14.3 0.6 b2
Stall 0 0.0 0.6 4.2
Fire or Explosion in Flight 0 0.0 0.6 h,2
Bird Strike ' 0 0.0 0.4 2.8
(A11 Other Types) _2 286 1.4 9.9

Total 7 100.0 14,2 100.0
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PERATION FOR ACCIDENT-INVOLVED ATRCRAFT

[ORBOYJ

Phase of Operation

Landing
Takeof £

In Flight
Taxi

Static

Not Reported

Total

1981 1976 - 1980
No. Percent Mean Percent
4 57.1 8.0 56.3
0 0.0 3.2 22.5
3 42.9 2.4 16.9
0 0.0 0.2 1.4
0 0.0 0.2 1.4
0 0.0 0.2 1.4
7 100.0 14,2 100.0
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ALL ROTCRCRAFT

Tables 70 through 81 present statistics for all accidents irwvolving
rotorcraft. The arrwal number of rotorcraft accidents has remained fairly
constant over the seven years between 1975 and 1981 (See Table 78). Over
this period, estimated flight hours have increased each year, resulting In
overall accident rates which show steady and substantial improvement. 1681
was the third cansecutive year in which the fatal accident rate decreased.
The 1.30 fatal accidents per 100,000 rotorcraft f1ight hours in 1981 is a
29.7 percent Improvement over the previously best rate of 1975. Rotoreraft
accidents in 1981 tended to occur more frequently during in flight phases
of operation then did alrplane accldents. More than 56 percent of :
rotoreraft accidents and approximately 35 percent of fixed wing accidents
happened in flight (Compare Tables 36 and 80).

Table 70 - SIMMARY OF LOSSES

ALl
1979 - 1981
1981 1980 1979
Accidents .
Fatal 30 ko 3H
Involved Sericus Injury 36 34 32
Tnvolved Minor Injury 56 54 49
Involved No Injury 135 - 135 151
Total 57 263 267
Fatalities
: Passenger 21 20 20
- Crew . 31 37 32
Other Persons 3 3 6
. Total 5 60 58
Alreraft Ihmged* ‘
~ Destroyed 85 80 63
Substantial 172 182 196
Minor 0 0 2
Nore 0 1 1
Total B %3 %7

* Number of General Aviation Rotorcraft
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Table 71 — PERSONS BY ROLE AND DEGREE OF INJURY

ALl, RCTCRCRAFT
1961
Degree of Injury
Role of Person Fatal Serious Minor = Nore Total
Pilot 28 32 49 148 257
Copilot 0 0 0 1 1
Dual Student . 2 3 5 19 29
Check Pilot 0 0 1 1 2
Extra Crew 1 0 0 2 3
Passengers 2 8 28 18
Total Aboard 52 43 83 242 120
Other Alreraft 0 0 1 0 1
Other Ground 3 1 3 _0 _1
Grand Total 55 Ly 87 242 428
Percent 12.9 10.3 20.3 56.5

rd

% Injuries carried opposite Other Aircraft are injurles occurring in
aircraft that are not part of thls tabulation, but which were irnwolved in
collisions with alrcraft which are a part of this tabulation.

Table 72 - PERSONS ABOARD BY KIND OF FLYING AND INJURY

ALL ROTCRCRART
1051
Degree of Injury

Kimd of Flying Fatal Serious  Minor None Total
Personal 13 14 24 52 103
Business 0 1 3 9 13
Corporate/Executive g 6 4 11 30
Aerdal Application y 7 10 34 55
Instructional 7 4 13 49 73
Other 19 11 29 87 146

Total 52 B8 2w 120

Percent 12.4 10.2 19.8 57.6
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Teble 73 - ACCIDENIS BY TYPE AND DEGREE OF INJURY

e 1981

Degree of Injury Accldents

Type of Accldent Fatal Serious Minor Nae No. Percent
Hard Ianding 1 4 5 18 28 10.9
Nose Over/Cown 0 0 1 2 3 1.2
Roll Over 1 1 8 8 18 7.0
Col. Between Aircraft-Both in Flight 0 0 1 0 1 0.4
Col. with Gromd/Mater-Controlled 3 1 6 19 29 11.3
Col. with Ground/Water-Uncontrolled b 6 1 3 14 5.4
Col, with Wires/Poles 6 b 6 7 23 8.9
Col. with Trees 2 0 0 1 3 1.2
Col. with Building/s 0 0 0 1 1 0.4
Col. with Rurway or Approach lLights 0 0 0 1 1 0.4
Col. with Crop 0 0 1 0 1 0.4
Col. with Ditches 0 0 0 1 1 0.4
; Col. with Autamobile 0 0 0 1 1 0.4
i Col. with Dirt Bank 0 0 0 ~1 1 0.4
Col. with Cther #] #] 2 2 S h 1.6
Bird Strike 1 0 0 0 1 0.4
~Fire or Explosion in Flight 1 0 0 0 1 0.4
Alrframe Failure 0 0 0 1 1 0.4
Airframe Failure in Flight 2 0 1 1 4 1.6
A rframe Failure on Ground 0 0 1 0 1 0.4
- Fngine Fallure or Malfinetion 5 12 17 50 84 32.7
~ Propeller/Rotor Failure 0 0 0 1 1 0.4
Propeller 0 0 0 1 1 0.4
Tail Rotor Failure 1 5 3 7 16 6.2
Main Rotor Failure 2 0 1 8 11 4.3
Prop/Rotor Accldent to Person 0 1 0 0 .1 0.4
Turbulence 0 0 1 0 1 0.4
Miscellaneous/Other 0 2 1 1 4 1.6
Undetermined 1 0 0 0 1 0.4

No. of Accidents 30 36 % 135 257
‘Percent 11.7 14,0 21.8 52,5

-70-




Table 74 - ATRCRAFT BY PHASE OF OPERATTON AND- ATRCRAFT DAMAGE
| — NLRoeeer

1551

Degree of Demage

ﬁrme of Operation - Des.

—

Static:
~Starting Engine/s
Idling Rotors
Taxi:
~ Other
Ground Taxi, Other
Aerdal Taxd to Takeoff
Aerdal Taxi, Other
Taleeof'f' :
Tnitial Climb
Vertical
Ruming (Rotoreraft/VIOL-STOL)
Aborted (Rotorcraft/VIOL)
Mborted (Rotoreraft/STOL)
Other
Infli@t:
Climb to Crulse
Normal Crulse
Tescending
Hovering
Autorotative Descent
Buzzing
. Uneantrolled Descent
Low Pass
Other
En Route to Treat Crop
En Route to Reloading Ares
Starting Swath Run
Swath Run
Pullup fran Swath Run
Procedure Tumaraund
Clearnp Swath
Marneuver to Avold Gbstruction
Landing:
Traffic Pattern-Circling
Final Approach (VER)
Level Off/Touchdown
Roll-On/Run-On (Rotoreraf't)
Power—-n Landing (Rotorcraft)
Power-Off Autorotative Ldg
Other

No. of Alreraft
Percent

[W3)
[WN]
s O
o
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Table 75 - ACCITENTS BY CONDITION CF LIGHT AND TYPE OF WEATHER

1981
Type of Weather Accident

Light Conditions VER IR No. Percent
Dawn 6 0 6 2.3
Daylight 216 9 225 87.5
Dusk 12 1 13 5.1
Night (Dark) 9 2 11 4,3
Might (Moonlight-Bright) 2 0 2 0.8

No. of Accidents 245 12 257

Percent 95.3 b7

Table 76 ~ AIRCRAFT BY PROXIMITY TO ATRPCRT AND FLIGHT PIAN
AL POmRRAFT .

1981 .
Flight Plan Adrcraf't
o
X TN &
. . 2 . WA W \\. Q;{
Proximity to Mrport & \\53;\*26(\"%&1‘% & & No. Percent
On Airport 55 0 0 0 1 0 5%  21.8
(n Heliport 3 1 0 0 0 2 6 2.3
(n Barge/Ship/Platform 1 0 0 0 0 0 1 0.4
In Traffic Pattermn b 0 0 0 0 0 4 1.6
Miles from Airport:
Within 1/4 by 0 0 0 0 0 Y 1.6
1/4+ to 1/2 3 0 0 0 0 0 3 1.2
3/4+ o 1 3 0 0 0 0 0 3 1,2
1+ to 2 5 0 0 0 0 0 5 1.9
2+ to 3 6 0 0 0 0 0 6 2.3
HFtod 2 0 0 0 0 0 2 0.8
b+ t0 § 2 0 0 0 0 0 .2 0.8
Beyord 5 115 5 1 1 0 2 124 48,2
Unknown/Not Reported 4o 1 0 0 0 0 41 16.0
No. of Adrcraft 243 7 1 1 1 b 57
Percent oh.6 2.7 0.4 0.4 0.4 1.6
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Table 77 - MOST PREVALENT DETATIED ACCIDENT CAUSES
T AL ROTORCRART

1951
' Nmber of Percent of
Detailed Cause Cltations Accldents
Pilot-Inadequate Preflight Prep. and/or Plarning 30 11.7
Material Failure 28 10.9
Powerplant-Fallure for Undetermined Reasons 2 8.6
Pilot-Failed to Maintailn Adequate Rotor REM 22 8.6
Pllot-Falled to See and Avold Objects or Cbstructions 20 7.8
Pllot-Improper Operation of Flight Controls 17 6.6
Pl1ot-Ml smanagement of Fuel 17 6.6
Fuel Exhaustion 17 6.6
Persomel-Inadequate Mainternance and Inspection 14 5.4
Pilot~Inadequate Supervision of Flight 14 5.4
Table 78 - ACCTEENIS, FATAL ACCIDENTS, FATALITIES, AND RATES
— AL
Fatalities
Aboard General

Year Accidents Fatal Accidents Total Aviation Rotorcraft

1975 266 18 30 28

1976 249 26 39 39

1977 247 22 28 25

1978 285 41 58 50

1979 267 35 58 52

1980 263 40 60 57

1981 57 30 55 52

Accident Rate per 100,000
Alreraft Hours Flown

Year Hours Flomn Total Fatal
1975 974,000 27.31 1,85
1976 1,103,000 22.57 2.36
1977 1,170,000 21,11 1.88
1978 1,397,000 20,40 2.93
1979 1,522,000 17.54 2.30
1980 1,891,000 13.91 2.12
1981 2,303,000 11.16 1.30
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Table 79 - MOST PREVALENT TYPES OF ACCIDENIS

1981 AND 1976 - 1980
1981 1976 - 1980

Type of Accident No.  Percent Mean  Percent
Fngine Failure or Malfunction 84 32.7 78.4 29.9
Col. with ObjJect 36 14.0 48.0  18.3
Hard Landing 8 10.9 5.0 9.5
Col. with Ground/Water—Controlled 29 11.3 21.4 8.2
Col. with Ground/Water-Uncontrolled 14 5.4 17.2 6.6
Tail Rotor Failure 16 6.2 17.2 6.6
Roll Over. 18 7.0 16.8 6.4
Main Rotor Failure 11 4.3 11,4 4.3
Adrframe Fallure in Flight b 1.6 8.8 3.4
Miscellanecus/Other 4 1.6 4,0 1.5
(A11 Cther Types) 13 5.1 14.0 5.3

Total 257 100.0 262.2  100.0

L

Table 80 - BHASE OF OPFRATION FOR ACCIDENI-INVOLVED ATRCRAFT
— ILOREAT . —
1981 AND 1976 - 1980

1981 1976 - 1980

Fhase of Operation No. Percent Mean  Percent
In Flight 145 56. 4 150.4  57.4
Lending 65 25.3 52,6  20.1
Takeoff 35 13.6 43.8  16.7
Taxi 10 3.9 9.6 3.7
Static ‘ 2 0.8 4,2 1.6
Not Reported _0 0.0 1.6 0.6
Total 57 100.0 262.2  100.0
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Table 81 - BROAD CAUSE/FACIOR ASSIGNMENTS - AIL ACCIDENTS

ALL, ROICRCRAFT
1981 AND 1976 = 1980
1981 1976 - 1980
Broad Cause/Factor No. Percent Mean Percent
Pilot 163 63.4 170.8 65.1
Terrain 48 18.7 68.6 26.2
Powerplant . 63 24,5 56.2 21.4
Rotorcraft 40 15.6 40.8 15.6
Persamel ho 15.6 34.6 13.2
Weather 37 14,4 30.4 11.6
Miscellaneous 21 8.2 16.2 6.2
Undetermined 9 3.5 9.6 3.7
Instruments/Equipment and Accessories 1 0.4 2.2 0.8
Systems 4 1.6 1.6 0.6
A rport/Al rways/Facilities 3 1.2 1.4 0.5
Al rframe 0 0.0 1.2 0.5
Landing Gear 2 0.8 1.0 0.4

No. of Accldents with Cause(s) Assigned 257

[xS]
[oi]
1\.)
no
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ROTORCRAFT — RECIPROCATING ENGINE(S)

The characteristics of accidents Involving reciprocating englne powered
rotorcraft are tabulated in Tables 82 through 89. In 1981, accidents in
this category accounted for approximately 70.0 percent of all rotorcraft

- accldents and fatal accidents, and 58 percent of the resulting fatal
injuries. Wnile the numbers of accldents and fatal accidents in 1981 were
only slightly lower than in 1980, the flight hour estimate was 22 percent

__ higher, producing total and fatal accident rates that were reduced from

; 1980 by 19.9 percent and 21.9 percent respectively.

Table 82 - SUMMARY OF LOSSES
ROTORCRAFT ~ RECTPROCATING FNOTRIE(S)

1979 - 1981

1981 1980 1979

Accldents
Fatal 21 22 21
Involved Serious Injury 19 24 24
Involved Minor Injury 35 35 33
Involved No Injury 104 102 109
Total 179 183 187

Fatalities
senger 7 1 6
Crew 22 23 20
Other Persons 3 1 6
Total 32 25 32

; Alrcraft Damaged*

| Pestroyed 57 54 5
Substantial 122 129 140
Minor 0 0 1
None 0 0 1
Total 179 183 187

*
Nurber of Reciprocating Fhgine, General Aviation Rotorcraft
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Table 83 - PERSONS ABOARD BY KIND OF FLYING AND INJURY
ROICRORAFT - RECIEROCATING ENG

INE(S )
1931
Degree of Injury
Kird of Flying Fatal Serious Minor None Total
Fersamal 13 8 14 41 76
Business 0 0 1 5 6
Corporate/Executive 0 0 0 7 7
ferial Application 3 7 10 33 53
Instructional 6 2 10 39 57
Other 7 5 9 42 63
Total 29 22 by 167 262
Percent 11.1 8.4 16.8 63.7
Table 84 - ACCILENTS BY TYPE AND [EGRFE OF INJURY
1981
.__Degree of Injury Accldents
Type of Accident Fatal Serious Minor Ne MNo. Percent
Hard Landing 1 2 4 15 22 12.3
Nose Over/Down 0 0 1 2 3 1.7
Roll Over 1 0 5 7 13 7.3
Col. with Ground/Mater—Controlled 0 0 4 17 21 11.7
Col. with Ground/Water-Uncontrolled b 3 1 2 10 5.6
Col. with Wires/Poles 3 3 4 5 15 8.4 |
Col. with Trees 2 0 0 1 3 1.7
Col. with Rumway or Approach Lights 0 0 0 1 1 0.6
Col. with Crop 0 0 1 0 1 0.6
Col. with Ditches 0 0 0 1 1 0.6
Col. with Autamobiles 0 0 0 1 1 0.6
Col. with Other 0 0 1 2 3 1.3
Bird Strike i 0 0 0 1 0.6
Fire or Explosion in Flight 1 0 0 0 1 0.6
A rframe Failure 0 0 0 1 1 0.6
Alrframe Failure in Flight 2 0 1 1 4 2.2
M rframe Failure on Grourd 0 0 1 0 1 0.6
Engine Fallure or Malfimetion 3 5 8 35 51  28.5
Propeller 0 0 0 1 1 0.6
Tail Rotor Fallure 0 b 1 4 9 5.0
Main Rotor Failure 2 0 1 8 11 6.1
Turbulence 0 0 1 0 1 0.6
Miscellaneous/Other 0 2 1 0 3 1.7
_ Undeternmined 1 0 0 0 1 0.6
No. of Accidents 21 19 35 104 179
m . Percent 1.7 10.6  19.6 58.1
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Table 85 — AIRCRAFT BY PHASE OF OPFRATION AND ATRCRAFT DAMAGE
T

. Degree of Damage Alreraft

Phase of Operation Des.  Sub. No. Percent

Taxi:

~ Other
Ground Taxi, Other
Aerdal Taxl to Takeoff
Aerial Taxi, Other

Takeoff':
Tnitial Climb
Vertical
Rumning (Rotorcraft/VICL-STOL)
Aborted (Rotoreraft/VIOL)
Aborted (Rotoreraft/STOL)

Inflight:

1imb o Cruise
Normal Cruise
Descending
Hovering
Autorotative Descent
Buzzing
Uncontrolled Descent
Low Pass
. Other
- En Route to Treat Crop

En Route to Reloading Area
Starting Swath Run
Swath Run
Rullup from Swath Rn
Procedure Turmaround
Clearup Swath
Meneuver to Avoid Obstruction

Tanding:
'I%E'ﬁc Pattern-Circling

Final Approach (VFR)

Level OFff/Touchdown
Rol1-On/Run-On  (Rotorcraft)
Power-On Landing (Rotoreraft)
Power~Off Autorotative Ldg
Other
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 Table 86 ~ MOST PREVALENT DETATLED ACCITENT CAUSES

N3 ENYEN

ar

o : Nurber of Percent of
Detalled Cause _ Accldents Accidents
Material Failure 20 11.2
Pllot-Failed to Maintain Adequate Rotor REM 18 10.1
Pilot-Inadequate Preflight Prep, and/or Plamning 16 8.9
Powerplant Fallure for Undetermined Reasons 16 8.9
Pilot-Failled to See and Avoid Objects or Obstructions 14 7.8
Pllot~Improper Operation of Flight Controls 14 7.8
Pllot-Inadequate Supervision of Flight 14 7.8
Persanel -Tnadequate Maintenance and Inspection 10 5.6
Fatigue Fracture 10 5.6
Pilot-Mismanagement of Fuel 9 5.0
Fuel Exhaustion 9 5.0

Table 87 - ACCICENTS, FATAL ACCILENIS, FABALITIES, AND RATES

“ROXRCRAFT - RECIPROCATING ENGTNE(S)

1975 - 1961
Fatalities

Abocard Alrcraft
Year Accidents Fatal Accidents Total in this Category
1975 219 12 16 16
1976 210 18 o) 5
1977 191 14 17 17
1978 225 30 iz 35
1979 187 21 32 26
1980 183 22 25 24
1981 179 21 32 .29

Accldent Rate per 100,000
AMreraft Hours Flown

Year Hours Flown Total Fatal
1975 623,000 35.15 1.93
1976 680,000 30.88 2.65
1977 571,000 33.45 2.45
1978 766,000 29.37 3.92
1979 859,000 21.77 2.44
1980 719,000 25.05 3.06
1981 878,000 20.39 2.39
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Table 88 - MOST PREVALENT TYPES OF ACCICENIS

1931 AND 1976 - 1380

1981 1976 - 1980
 Type of Accident No. Percent Mean  Percent
Engine Failure or Melfunction 51 28.5 60.0  30.1
Col. with Object 25 14,0 36.8 18.5
Hard Lending 2 12,3 19.2 9.6
Col. with Ground/Water-Controlled 21 11.7 17.6 8.8
Tail Rotor Fallure 9 5.0 14,0 7.0
Col. with Ground/Water-Uncantrolled 10 5.6 12.8 6.4
Roll Over 13 7.3 12.2 6.1
Main Rotor Failure 11 6.1 8.6 4.3
AMrframe Failure in Flight 4 2.2 6.4 3.2
(A11 Other Types) 13 7.3 1.6 5.8

Total 179 100.0 199.2 100.0

o

Table 89 - PHASE OF OFERATION FOR ACCIDENT-INVOLVED ATRCRAFT
ROTORCRAFT - RECTPROC, S
1961 AND 1976 1980

1981 1976 - 1980

Phase of Qperation No.  Percent Mean  Percent
In Fight 99 55.3 114.4 57,18
Landing 45 25.1 39.4 19,8
Takeof £ 27 15.1 34.8  17.5
'Ib.x_'l 8 405 ' 7-2 3!6
Static 0 0.0 2.2 1.1
 Not Reported _0 0.0 .2 0.6
Total 179 100.0 199.2 100.0
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ROTCRCRAFT - TURBINE POWERED

Tables 90 through 97 present data for acclidents involving turbine
powered rotorcraft. The number of such accidents decreased 81ightly in
1981 while the rumber of fatal accidents dropped to one half the 1980
figure. These decreases, coupled with a 21.5 percent increase in estimated
hours flown, resulted in accident rate decreases of 19,8 percent (total)
and 59.1 percent (fatal). The percentage of englne failure/malfunction
accidents among all accidents involving turblne powered rotorcraft
increased from 29.2 percent in the base period (1976-1980) to 42.3 percent

in 1981.
Table 90 ~ SUMMARY OF IOSSES
ROTCRCRAFT - TURBINE FOWRRED
1979 — 1981
- 1981 1980 1979
Acclidents
Fatal 9 18 13
Involved Serious Injury 17 10 9
Trvolved Minor Injury 21 19 16
Involved No Injury 31~ 33 e
Total 78 80 80
Fatalities
Passenger 14 19 14
Crew : 9 14 12
Other Persons 0 2 0
Total 23 35 26
Alrcraft Demged*
Testroyed 28 %6 3
Substantial 50 53 5
Minor 0 0 1
Nore 0 1 0
Total 78 80 80

* Number of Turbine Powered, General Aviation Rotorcraft
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- Col. with Dirt Bank

Tab1e9l-PEBSG\SAB(MRDBYIGNDOFFLYII@ANDINJIHY

Degree of Injury

Kind of Flylng Fatal Serious Mnor None  Total
Personal 0 6 10 11 27
Business 0 1 2 4 7
Corporate/Executive 9 6 b 4 23
Aerdal Applicatimn 1 0 0 1 2
Instructional 1 2 3 10 16
Other 12 6 20 45 83

Total 23 21 39 75 158
Percent 14.6 13.3 24.7  u7.5

Table 92 -~ ACCIDENDS BY TYFE AND PPGREE OF INJURY
| FOTORCRAFT - TREDE IOERED

1951 -

Degree of Injury _ Accidents
Type of Accldent Fatal Serlous Minor Nae No. Percent

Hard Landing

"Roll Ower

Col. Between Alrcraft-Both in Flight
Col. with Ground/Water—Controlled
Col. with Ground/Water-Uncontrolled
Col. with Wires/Poles

Col. with Building/s

.

0o 4= 0o H U1 O
=
HEPWREOHEHOWMO O

Col. with Other

Engine Failure or Malfunction
Propeller/Rotor Failure

Tail Rotor Fallure
Prop/Rotor Accident to Person
Miscellaneous/Other

=
POWHFJWIORFRFEFMDHMNDORFRW

OOOFRPOMNOOQWOWOoOOOo

OFRFRO OO WHFROEHND

COMNMOWHEOONOMNDKHFWH
-

W CLWwlwwww = Wi =

)

= b ] ) e e
=
-

No. of Accidents
Percent 11.

10

PJ

[y

L

o~
n
[Pt
L
—
-
[0 <]

2609 3907

-82-




Table 93 - AIRCRAFT BY PHASE OF OPERATION AND ATRCRAFT DAMAGE
T ROTORCRAFT - TURBINE POWERED

1931
Degree of Damage Areraft
Phase of Operatim Des. Sub.

&

Percent

Static:
T Starting Engine(s)
Idling Rotors
Taxi:
rial Taxi to Takeoff

Takeoff':

~ Initial Climb
Vertical
Other

Inflight:

1imb €o Cruise

Normal Crulse
Descerding
Hovering
Autorotative Descent
Uncontrolled Descent
Low Pass
Other
Swath Run

Dmxng%:
¢ Pattern-Circling

Final Approach (VER)

Level Off/Touchdown

Power-On Landing (Rotorcraf't)
Power-QOff Autorotative Ldg
Other
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Table 94 - MOST PREVALENT [ETAITED CAUSES

ROTORC

Detalled Cause Accidents Accidents
Pilot-Inadequate Preflight Prep. and/or Flanning

14 17.9 .
Pilot-Mismanagement of Fuel 8 10.3 -
Fuel Exhaustion 8 10.3
Material Failure 8 10.3
Pllot-Failed to See and Avoid Objects or Obstructions 6 7.7 .
Powerplant-Failure for Undetermined Reasons 6 1T
Tadl Rotor Drive Shaft Assembly 5 6.4
Pilot-Falled to Maintain Adequate Rotor REM Y 5.1
Persomel ~Inadequate Maintenance and Inspection 4 5.1
Forelgn Material Affecting Normal Operations b 5.1

Table 95 - ACCIEENISE FATAL AOC]]INISi FATALITIES, AND RA‘ES

1975 - 1981 “
Fatalities

. Aboard Alrcraft

- Year Accldents Fatal Accidents Total in this Category
1975 uy 6 14 12
1976 39 8 14 14
1977 56 8 11 8
1978 60 1 16 15
1979 80 13 26 26
1980 80 18 35 33
11981 78 _ 9 a3 23

Accident. Rate per 100,000
Alrcraft Hours Flown

Year Hours Flown Total Fatal
1975 351,000 13.39 1.71
1976 423,000 9.22 1.89
1977 599,000 9.35 1.34
1978 631,000 9.51 LT
1979 663,000 12,07 1.96
1980 1,172,000 6.83 1.54
- 1981 1,424,000 5.48 0.63
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Table 96 - MOST FREVALENT TYPES OF ACCITENTS
ROITRCRAFT - TURBING FOWERED
1981 AND 1976 - 1980

1981 1976 - 1980
Type of Accident No. Percent Mean  Percent
Engine Fallure or Malfunction 3 42.3 18.4 29.2
Col. with Onject 11 14,1 11.2 17.8
Hard Larding 6 7.7 5.8 9.2
Roll Over 5 6.4 h,6 7.3
Col. with Ground/Water-Uncontrolled y 5.1 4.4 7.0
Col. with Ground/Mater—Controlled 8 10.3 3.8 6.0
Tail Rotor Failure 7 9.0 3.2 5.1
Main Rotor Fatlure 0 0.0 2.8 by
Misc/Other 1 1.3 2.6 4,1
Airframe Fallure In Flight 0 0.0 2.4 3.8
Col. Between Alrcraft-Both In Flight 1 1.3 0.8 1.3
Prop/Rotor Accldent to Person 1 1.3 0.8 1.3
Fire or Explosion in Flight 0 0.0 0.6 1.0
(A11 Other Types) 1 1.3 1.6 2.5
Total 78 " 100.0 63.0  100.0
Table 97 - PHASE OF OPERATION FOR ACCITENT-INVOLVED ATRCRAFT
T ROICRCRAFT ~ TURBINE POWRRED
1981 AND 1976 — 1980
1981 1976 - 1980
Phase of Operation No Percent Mean Percent
In Flight 46 59.0 36.0 57.1
Larding 20 25.6 13,2 21.0
Taleoff 8 10.3 9.0 14.3
Taxi 2 2.6 2.4 3.8
Statle 2 2.6 2.0 3.2
Not Reported 0 0.0 0.4 0.6
Total 78 100.0 63.0 100.0
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- ALL GLITFRS

Tebles 98 through 109 contain statistics on aceldents irwolving
gliders. Although the total rumber of accidents in 1981 dropped slightly
from 1980, the mumber of fatal accidents involving gliders incressed from 7
- To twelve. The 13 fatalities which resulted fram these aceldents was the
second highest rumber of fatal injuries among the years 1975 through 1981
(See Table 106). Since the Federal Aviation Administration does not _
publish separate flight hour estimates for gliders, the extent to which
charges in the number of accidents reflect changes in exposure carmot be
determined.

Table 98 - SIMMARY OF LOSSES

ALl GLITERS
197 - 1981
1981 1980 1979
Accidents - I
— Patal 12 7 3
Irr'volved Serious Injury 10 17 17
Irvolved Minor Injury 11 8 9
Tnvolved No Injury 26 30 26~
Total _ 59 62 %5
Fatalities
Passengers 1 0 0 .
Crew _12 1 3
Total 13 7 3
Alreraft Damged*
Destroyed 15 13 11
Substantial U5 hg 43
Minor 0 0 1
Total 60 62 55

%
Number of General Aviation Gliders
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Table 99 - PERSONS BY ROLE AND DEGREE OF INJURY

1081
Degree of Injury

Role of Person Fatal Serdous Minor None Total
Pilot 12 9 11 28 60
Copilot 0 1 0 0 1
Dual Student 0 0 0 2 2
Passergers 1 1 2 5 9

Grand Total 13 11 13 3 72

Percent 18.1 15.3 18.1 48.6

Table 100 - PERSCNS ABOARD BY KIND OF FLYING AND INJURY

ALl GLITERS
TI®L
Degrée of Injury
Kind of Flying Fatal Serious Mnor None Total
Personal 11 6 10 25 52
Instructional 0 3 2 7 12
Other 2 2 1 3 8
Total 13 11 13 35 72
Percent 18.1 15.3 18.1 48.6
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Table 101 - ACCIDENIS BY TYPE AND DEGREE OF INJURY

ALL GUITFRS
1981
Degree of Injury Accldents
- Type of Accident Fafal Sericus Minor Nae No. Percent
Grourd Loop-Swerve 0 0 1 7 8 13.6
Hard Landing 0 2 1 Yy 7 11.9
Overshoot 0 0 1 0 1 1.7
Undershoot 0 0 1 5 6 10,2
Col. Between Alrcraft Both Inflight 0 0 0 1 1 1.7
Col. with GroudMater-Controlled 1 4 2 3 10 16.9
Col. with Grond/Mater-Uncontrolled 3 0 0 0 3 5.1
Col. with Wires/Poles 0 1 1 0 2 3.4
Col. with Trees 0 1 1 0 2 3.4
Col. with Fence, Fenceposts 0 0 1 3 b 6.8
Col. with Other 0 0 1 2 3 5.1
Stall 0 2 0 0 2 3.4
Stall/Spin Y 0 1 0 5 8.5
Alrframe Fallure in Flight 2 0 0 1 3 5.1
Miscellarneous/Cther 1 0 0 B 1 1.7
Undetermined 1 0 0 0 1 1.7
No. of Accidents 12 10 11 26 59
Percent 20.3 16.9 18.6 44,1

Table 102 - ATRCRAFT BY PHASE OF OPERATION AND ATRCRAFT DAMAGE

ALL GLITERS
1981
Degree of Damage Alrcraft
- Phase of Qperation Des. Sub. No.  Fercent
Takeoff':
Run 0 1 1 1.7
Initial Climb 2 0 2 3.3
Aborted (Fixed-Wing) 0 1 1 1.7
Other 1 0 1 1.7
Inflight:
Climb to Cruise 1 0 1 1.7
Normal Crulse 0 3 3 5.0
Uncontrolled Descent 1 0 1 1.7
Low Pass 1 0 1 1.7
Other 3 3 6 10.0
Landing:
T%E'f‘ic Pattern~Circling 2 2 4 6.7
Final Approach (VFR) 0 10 10 16.7
Level Off/Touchdown 1 15 16 26.7
Roll (Fixed Wirg) 0 9 9 15.0
Other . 2 1 3 5.0
Unknown/Not Reported 1 0 1 1.7
No. of Adrcraft 15 45 60
Percent 25.0 75.0
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Table 103 - ACCILENTS BY CONDITTION OF LIGHT'AND TYPE OF WEATHFR

AT, GLITERS
1381
Weather Accidents
Light Conditions
VER No.  Percent
Daylight 59 59 100.00
No. of Accidents 59 59
Fercent 100.0

Table 104 - ATRCRAFT BY PROXIMITY TO ATRPCRT AND FLIGHT PLAN

ALl GLITERS
Flight Flan Adrcraft
Proximlity to Alrport None VER No. Percent
On Arport 27 L0 27 45.8
In Traffic Patftern 4 0 y 6.8
Miles fram Afrport:
Within 1/4 2 0 2 3.4
1/4+ to 1/2 3 0 3 5.1
U+ to 1l 2 0 2 3.4
1+ to 2 2 0 2 3.4
2+ to 3 b 0 b 6.8
3+ to b 2 0 2 3.4
Within 5 Miles 2 0 2 3.4
Beyard 5 5 0 5 8.5
Unknown/Not Reported 5 1 6 10.2
No. of Aircraft 58 1 59
Percent 08.3 1.7

Table 105 — MOST PREVALENT DETATIED ACCIDENT CAUSES

AT, GLITERS
1981

Detalled Cause

Pilot~Improper In-Flight Decision or Flamning
Pllot-Failed to Obtain/Maintain Flying Speed
Pilot-Improper Campensation for Wind Conditions
Pilot-Improper Operation of Flight Controls
Pilot-Misjudged Clearance

Pilot-Inproper Level Off

Pllot-Selected Unsuitable Terrain
Pilot-Misjudged Distance and Altitude
Undetermined
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Aceldents Accldents
10 16.9
8 13.6
7 11.9
5 8.5
5 8.5
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Table 106 - ACCIIINI'Si FATAL ACCIIENTS, AND FATALITIES

1 - 1
Fatalities
- * * Anoard General
Year Accidents Fatal Accldents Total Aviation Gliders
1975 82 7 11 9
1976 65 8 9 8
1977 78 7 8 8
1978 66 10 14 10
1979 5 3 3 3
1980 62 7 7 7
1981 59 12 13 13

* e yearly accident comts include sulcide and sabotage accidents s
follows:
Total - 1975 (1)
Fatal ~ 1975 (1)

Table 107 - MCBT PREVAI.ENI' TY]EES OF ACCILENIS

1981 ENB §'75 1980
1981 1976 - 1980
Type of Accident No. Percent Mean  Percent
Col. with (bject 11 18.6 17.8 27.3
Undershoot 6 10.2 12.0 18.4
Stall/Spin 5 8.5 6.0 9.2
Hard Ianding 7 11.9 4.h 6.7
Overshoot 1 1.7 4.0 6.1
Stall 2 3.4 4.0 6.1
Col. with Ground/Mater-Cantrolled 10 16.9 3.8 5.8
Ground  Loop-Swerve 8 13.6 3.2 4,9
Mrframe Fallure in Flight 3 5.1 2.4 3.7
Col. with Ground/Water-Uncontrolled 3 5.1 2.2 3.4
Misc/Other 1 1.7 1.6 2.5
Col. Between Alrcraft-Both in Flight 1 1.7 1.2 1.8
Stall/Mish 0 0.0 0.8 1.2
Stall/Spiral 0 0.0 0.6 0.9
(A11 Other Types) 1 1.7 1.2 1.8 i
Total 59 100.0 65.2 100.0 :
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Table 108 - PHASE OF OPERATION FOR ACCITENT-INVOLVED ATRCRAFT

ALl GLITERS
1981 AND 1976 - 1980

1981 1976 - 1980

Phase of Operation No. Percent Mean  Percent
Larding h2 70.0 ue. 4 70.7
Takeof £ 5 8.3 10.0 15.2
In Flight 12 20.0 8.4 12,8
Not Reported 1 1.7 0.6 0.9
Taxi 0 0.0 0.2 0.3
Total 60 100.0 65.6  100.0

Table 109 ~ BROAD CAUSE/FACTOR ASSIGNMENTS - ALL ACCICENTS

Al GLIDFRS
1981 ARD 1376 - 1980

198} 1976 - 1980
Broad Cause/Factor No. Percent Mean Percent
Pilot 50 8k, 7 57.8 88.7
Weather 21 35.6 17.6 27.0
Terrain 8 13.6 14.4 22.1
Persamel 7 11.9 5.8 8.9
Miscellaneous 6 10.2 3.4 5.2
Instruments/Equipment ard Accessories 1 1.7 1.8 2.8
A rfreme y 6.8 1.8 2.8
Uhdetermined ] 6.8 1.8 2.8
Systams 1 1.7 1.4 2.1
Alrport/Alrways/Facilities 3 5.1 1.0 1.5
No. of Accidents with Cause(s) Assigned %9 65.2
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fatalities (TU49) in the perscnal flying category were lower in 1981 than In

1979 - 1981
1981 1980 1979 ~
Accldents ' :
Fatal 383 393 118
Irvolved Serious Injury 206 231 221
Trivolved Minor Injury 337 302 352
Irvolved No Injury : 1033 1120 1219
Total 1959 2046 2210
 Fatalitles
Passenger 360 g b3
Crew 378 385 406
Other Persms 11 9 13
Total Th9 821 832
Areraft Ihmaged*
Destroyed 608 561 568
Substantial 1348 1477 1618
Minor 8 8 16
Nore i 11 18

PERSONAL FLYING

Data relative to personal flylng accldents are presented in Tables 110
through 120. The mumber of accidents (1959), fatal accidents (383), and

any of the previaus six years (See Table 117). The proportion of persons
aboard accident-involved persanal flying alrcraft who received minor or no
injuries was 73.4 percent.

Accident rates have not been computed separately for persomal flyling.
The Safety Board has determined that accurate accident rates cammot be
caputed separately for the personal and business f1ying categorles because
no reliable breakdown of exposure data (flylng hours) 1s available for each
category. Accldent rates have been canputed for personal and business
flying cambined and may be found in the next section of this report.

Table 110 - SIMMARY OF LOSSES
PERSONAL FIYING

Total 1968 2057 2220

* Narber of General Aviation Alreraft in Personal Operations
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Table 111 - PERSONS BY ROLE AND DEGREE OF INJIRY
T PAROONAL FIYING

1961
Degree of Injury
Role of Person Fatal Serdous Minor None Total
Pilot 359 169 311 1129 1968
Copllot 18 8 7 19 52
Dual Student 0 0 0 3 3
Extra Crew 1 0 0 2 3
Passengers 360 191 320 1266 2137
Total Aboard 738 368 638 2419 4163
Other Alrcraft” 7 0 0 30 37
Other Ground _4 _2 5 0 11
Grand Total T49 370 643 2049 4211
Percent 17.8 8.8 15.3 58.2

-

* Injuries carried opposite Other Aireraft are injuries occurring in
alrcraft that are not part of this tabulation, but which were irwolved in
colllsions with alreraft which are a part of this tabulation.
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Table 112 - ACCIDENTS BY TYFE AND [BGREE OF INJURY
T PERSONAL FLYING

1981

Degree of Injury Accldents
. Type of Accident Fatal Serfous Minor Nme No. Percent
Ground-Water Loop-Swerve 1 6 24 188 219 11.2
Dragged Wingtip Pod or Float 0 0 0 2 2 0.1
Wheels-up Landing 0 0 1 23 2 1.2
Wheels—down Landing in Water 1 0 0 0 1 0.1
Gear Collapsed 0 0 2 3% 3% 1.8
Gear Retracted 0 0 1 19 20 1.0
Hard Landing 2 10 11 81 104 5.3
Nose Over/Down 0 1 4 51 56 2.9
Roll Over 0 0 1 3 4 0.2
Overshoot 1 5 23 90 119 6.1
Undershoot 8 11 20 41 80 4.1
Col. Between Alrcraft-Both in Flight 8 1 1 9 19 1.0
Col. Between Alrcraft-One Alrborme 0 0 1 0 1 0.1
Col. Between Aircraft-Both on Ground 0 0 1 3 4 0.2
Col. with Ground/Water-Controlled 67 10 5 18 120 6.1
Col. with Ground/MWater-Uncontrolled 70 7 5 2 84 4.3
Col. with Wires/Poles 22 7 7 24 60 3.1
Col. with Trees 38 18 22 20 98 5.0
Col. with Residence 1 0 0 0 1 0.1
Col. with Bullding/s 0 1 0 1 2 0l
Col. with Fence, Fenceposts 0 0 6 19 25 1.3
Col. with Electronic Towers 3 1 0 0 b 0.2
Col. with Rurway or Approach Lights 1 0 0 1 2 0.1
Col. with Alrport Hazard 0 0 0 2 2 0.1
Col. with Andmals 0 0 0 y 4 0.2
Col. with Crop 1 0 2 5 8 0.4
Col: with Ditches 0 1 2 14 17 0.9
-Col. with Snowbank 0 0 0 6 6 0.3
Col. with Parked Alreraft (Unattended) 0 0 0 8 8 0.4
Col. with Autamobile 1 4] 1 P 4 0.2
Col. with Dirt Bank 0 3 6 13 22 1.1
Col. with Other 1 3 5 34 43 2.2
Bird Strike 1 0 0 0 1 0.1
Stall 22 18 8 21 69 3.5
Stall/Spin 35 3 3 1 42 2.1
Stall/Spiral 3 0 0 0 3 0.2
Stall/Muish 9 11 14 25 59 3.0
Fire or Explosion in Flight 2 0 1 2 5 0.3
Fire or Explosion on Grournd 0 0 2 b 6 0.3
Airframe Failure in Flight 31 0 2 6 39 2.0
Airframe Fallure on Ground 0 0 1 3 ] 0.2
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Table 112 (contirnued)

Degree of Injury Accldents

Type of Accident Fotal Serfous Mnor Noe No. Fercent
"Engine Failure or Malfunction 39 8l 131 239 493 5.2
Propeller Feilure 0 2 2 7 1 0.6
Tail Rotor Failure 0 0 1 1 2 0.1
Main Rotor Failure 1 0 0 1 2 0.1
Prop/Rotor Accident to Person 1 2 0 0 3 0.2
Turbulence 2 0 1 3 6 0.3
Ditching 0 0 0 2 2 0.1
Missing Alrcraft Not Recovered 7 0 0 0 7 0.4
Miscellaneous/Other 1 1 0 1 3 0.2
Undetermined 3 0 0 0 3 0.2

No. of Accidents 383 206 337 1033 1959

Fercent 19.6 10.5 17.2 52.7
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Table 113 - AIRCRAFT BY PHASE OF OPERATICN AND ATRCRAFT DAMAGE
PERSONAL FLYING

1681
Degree of Demsge Alrcraft

Phase of Operation Des. Sub. Minor Nome MNo. Percent

Static:

T Starting Engine/s 0 1 0 1 0.1
INing Engine/s 0 1 2 0 3 0.2
Other 0 0 1 0 1 0.1

Taxi:

To Takeoff 2 18 0 0 20 1.0
Fram Landing 117 0 0 18 0.9
Other 0 6 0 0 6 0.3
Ground Taxi, Other 0 1 0 0 1 0.1
Aerial Taxi to Takeoff 0 1 0 0 1 0.1

Takeoff
Run 9 72 2 0 83 4,2
Initial Climb 101 173 0 0 274 13.9
Vertical ‘ 1 3 0 0 h ‘0.2
Ruming (Rotorcraf't/VIOL-STOL) 0 1 0 0 1 0.1 .
Aborted (Fixed-Wing) T 0 0 4 2.0
Other 1 1 0 0 2 0.1

Inflight:

Climb to Crulse 30 24 0 0 54 2.7
Normal Cruise 115 173 0 0 288 14.6
~ Descending 16 27 0 0 43 22
- Holding (IFR) 0 1 0 0 1 0.1
Hovering 0 2 0 0 2 0.1
Autorotative Descent 1 0 0 0 1 0.1
Acrobatics 33 8 0 0 41 2.1
Buzzing 20 6 0 0 26 1.3
Uncontrolled Descent 62 2 0 0 6l 3.3
Low Pass 26 23 0 0 h9 2.5
Other 42 28 0 0 70 3.6
Landing:
Tﬁéﬂc Patterm~Cireling 2 n 0 0 61 3.1
Final Approach (VFR) 38 109 2 0 149 7.6
Initial Approach 3 0 0 0 3 0.2
Final Approach (IFR) 8 2 0 0 10 0.5
Level Off/Touchdown 20 279 1 b 313 15.9
Roll (Fixed Wing) 12 245 0 0 257 13.1
Rol1-0n/Run-On (Rotorcraft) 1 0 0 0 1 0.1
Power-(On Lending (Rotorcraft) 2 3 0 0 5 0.3
Power-Off Auto Rotative Ldg. 1 7 0 0 8 0.4
Go-Around (VFR) 13 30 0 0 3 2.2
Missed Approach (IFR) 3 0 0 0 3 0.2
Other 3 6 0 0 9 0.5
Unknown/Not Reported 111 0 0 12 0.6
No. of Alrcraft 608 1348 8 4 1968
Percent 30.9 68.5 0.4 0.2
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Table 114 - ACCIDENTS BY CONDITICN QF LIGHT AND TYFE (F WEATHER
PARONAL FLYING

1981
Type of Weather ‘ Accidents
: Below Unk/
Condition of Light VR IR Mnimms MR No. Percent
Dawn 18 4 0 0 22 1.1
Daylight 484 86 3 15 1588  81.1
Dusk 73 14 0 3 90 4.6
Might (Dark) 148 61 4 8 21  11.3
Night (Moonlight-Bright) 30 1 0 0 31 1.6
- Uninown/Not Reported 1 1 0 5 7 0.4
No, of Accldents 1754 167 7 31 1959
Percent 89.5 8.5 0.4 1.6

Table 115 - AIRCRAFT BY PROXIMITY TO AIRFCRT AND FLIGHT PLAN
T ERSONAL TIYING

1981
Flight Plan : Alrcraft
ey Xy
S O TN
N DN LN -ng‘ Q-
Proximity to Alrport F & & L858 Q\é\é"\ & ~§ '5? No. Pe
PRERER Y T S ST 5SS & R Foroant
n Alrport TH1 68 27 0 0 0 2 10 1 84w 43,1
On Seaplane Base 7 1 © 0 0 0 0 0 0 8 0.4
In Traffic Pattern 119 15 1 0 0 0 0 0 1 13 6.9
Miles fram Alrport:
Wthin 1/4 93 2 4 0 0 0 0 .2 0o 101 5.1
1/4+ o 1/2 68 5 2 0 0 0 0 0 o0 75 3.8
1/2+ to 3/4 1 0 1 0 0 0 0 0 0 12 0.6
34+ to 1 B 4y 5 0 0 0 0 0 0 50 2.5
1+ 0 2 55 5 8 0 1 1 0 0 0 70 3.6
2+ to 3 3 3 4 0 0 0 0 0 0 42 2.1
3+to 4 19 0 4 0 0 0 0 0 0 23 1.2
I+ to 5 13 1 2 0 0 0 0 0 0 16. 0.8
Beyard 5 398 60 25 1 0 1 0 0 1 48 287
Unknown/Not Reported 85 7 7 0 0 0 0 1 0 100 5.1
No. of Alrcraft 1685 171 90 1 1 2 2 13 3 1968
Percent 85.6 87 46 0.1 01 0.1 0.1 0.7 0.2
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Table 116 -~ MOST PREVALENT DETATLED ACCIDENT CAUSES

PERSONAL, FLYING
1661
Number of Percent of
Detailed Cause Accidents Accldents
Pilot-Inadequate Preflight Prep. and/or Plarning 218 11.1
Pilot-Falled to ObtainMaintain Flying Speed 191 9.7
Pllot-Mismanagement of Fuel 14y 7.4
Powerplant-Failure for Undetermined Reasons 137 7.0
Pllot-Misjudged Distance and Speed 120 6.1
Pilot-Selected Unsuitable Terrain 119 6.1
Fuel Exhaustion 116 5.9
Pilot-Continued VFR Flight into Adverse Weather Cond. 111 5.7
Pilot-Improper Level Off 95 4,8
Pilot-Falled to Maintain Directional Cantrol 89 4.5

Table 117 - A!uOC]JZEI\IIS5 FATAL ACCIDENTS, AND FATALITIES
197% - 1981 ~
Fatalities
* * Aboard Alrcraft
Year  Accldents Fatal Accidents Total in this Category
1975 2231 416 880 866
1976 2338 432 854 839
1977 2282 439 893 878
1978 2377 up1 958 ou7
1979 2210 18 832 819
1980 2046 393 821 812
1981 1959 383 749 738
- * The yearly accident counts include suicide and sabotage accldents as
follows:
Fatal ~ 1975 (2), 1978 (2), 1980 (1)
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Table 118 - MOST PREVALENT TYPES OF ACCIDENIS
T PERSONAL FLY,

m .
1981 AND 1976 - 1980

1981 1976 - 1980

Type of Accident No,  Percent Mean  Percent
Engine Failure or Malfunction 493 2.2 528.4  23.5
Col. with Object 306 15.6 340.0  15.1
Ground-Water Loop-Swerve 219 11.2 279.2 12,4
Hard Lending 104 5.3 139.4 6.2
Col. with Ground/Water—Controlled 119 6.1 122.2 5.4
Overshoot 119 6.1 120.0 5.3
Col. with Ground/Water-Uncontrolled 84 4.3 90,2 4.0
Stall Mush 59 3.0 89.4 b,0
Stall 69 3.5 79.4 3.5
Undershoot 80 4,1 78.2 3.5
Nose Over/Down 56 2.9 76.8 3.4
Stall/Spin u2 2.1 56.4 2.5
 Wheels-up Landing 24 1.2 h1.4 1.8
Mrframe Failure in Flight 39 . 2.0 39.0 1.7
Gear Collapsed 36 1.8 7.4 1.2
Gear Retracted 0 0.0 22.8 1.0
(A11 Other Types) 110 5.6 120.4 5.3
Total 1959 100.0 2050.6 100.0

Table 119 - PHASE OF OPERATION FOR ACCIDENT-INVOLVED ATRCRAFT
T T PEROONAL FLY NG
1981 AND 1976 - 1980

1981 1976 - 1980
Phase of Operation No. Percent Mean  Percent
Lerding 862 43.8 1002,4 44,3
In Flight 639 32.5 701.8  31.0
Takeoff hol 20.5 450.0  19.
Taxi U6 2.3 80.8 3.6
Not Reported 12 0.6 15.0 0.7
Static _5 0.3 14,2 0.6
Total 1968  100.0 2264.2  100,0
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‘Table 120 - BROAD CAUSE/FACICR ASSTGNVENIS - ALL ACCITENIS
| T TERSONAL FLYING

1981 AND 1976 - 1980

| | | 1981 1976 - 1980
Bnﬁ@ Cause/Factor ' No. Percent Mean Percent
Pilot 1610 82.2 1890.8 84,0 /
Weather 598 30.5 558.4 24,8
Terrain 329 16.8 519.0 23.1
Powerplant 302 15.4 203.6  13.0
Fersamel 138 7.0 181.6 8.1
AMrport/Alrways/Facilities 189 9.6 181.4 8.1
Lerding Gear 62 3.2 78.0 3.5
Miscellaneous 9 5.1 77.8 3.5
Undetermined 37 1.9 b2,6 1.9
Systems 24 1.2 30.4 1.4
Alrframe 36 1.8 28.0 1.2
Instrunents/Equipment and Accessories 8 0.4 10.2 0.5
Rotoreraf't 6 0.3 6.8 0.3
No. of Accidents with Cause(s) Assigned 1959 2250,6
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PERSONAL AND BUSINESS FLYING, CCMBINED DATA

This sectlor contains anly one table ard presents accldents, fatal
accidents, fatalities, and accldent rates for personal flylng and business
flying canbined (see Table 121). In years prior to 1980, accldent rates
were reported for each of these categories separately. The Board suspects
that overreporting of business flying hours (and the consequential
underreporting of personal flying hours) distorted the rates computed
separately for personal and business flyers. Accordingly the Board has
determined that it will report a combined aceident rate until such time as
it determines that an accurate breskdown of personal and business flylng
hours 1s avallable.

Table 121 - ACCIDE\II‘S FATAL AOC]DENIS FAMII‘]IS AND RATES

1975 = 1981
Fatalities

Aboard Alrcraft
Year  Accidents  Fatal Accldents  Total  in this Category
1975 25u8 480 1000 986
1976 2633 4ok 960 943
1977 2581 489 977 967
1978 2657 523 1067 1056
1979 2UE5 471 9l 929
1980 2292 151 937 928
1981 2221 456 892 883

Accident Rate per 100,000,
Mreraft Hours Flown

Year Hours Flown Total Fatal

1975 15,832,000 16.08 3,02
1976 16,850,000 15.61 2.93
1977 16,727,000 15.43 2.92
1978 19,322,000 13.74 2.70
1979 20,638,000 11,94 2.30
1980 19,374,000 11.83 2.34
1981 18,323,000 12.12 2.49

' Sulclde and sabotege accldents excluded from rates as follows:
Total - 1975 (2), 1976 (3), 1978 (2), 1980 (1)
Fatal - 1975 (2), 1976 (1), 1978 (2), 1980 (1)
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BUSTNESS FLYING

Tables 122 through 132 present data for accldents inwlving aireraft
belng operated for business purposes. Although the murber of accidents in
this category in 1981 is well below the mean for the prior six years (264
compared to 283.5), the numbers of both fatal aceldents and fatalities were
the highest among the seven years for which statistics are provided in
Table 129. Controlled collisions with grourd or water showed the most
dramatically increased frequency in 1981. The rumber of such accidents
Increased by nearly 60 percent from the base perlod 1976 through 1980.
Wnile there were an average of six "gear collapsed" type accidents per year
in the base period, there were no such accidents in 1981(See Table 130).

Accldent rates have not been conputed separately for business flying.
The Safety Board has determined that accurate accident rates camot be
camputed separately for the personal and business flying categpries because
no rellable breakdown of exposure data (flying hours) 1s avallable for each
category. Conbined personal and business flying accident rates mey be
found in the previous section of this report (See Table 121).

Table 122 - SIMMARY OF LOSSES -
BUSINESS FIYIRG
1979 = 1981
1981 1980 1979
Accldents
" Hatal T4 62 56
Involved Serious Injury 23 24 23
Involved Minor Injury 33 30 25
Involved No Injury 134 131 151
Total 264 247 255
Fatalifies
senger 67 55 53
Crew 78 61 57
Other Persmns 0 10 2
Total 145 126 112
Alreraft Daxraged*
Dastroyed 99 79 74
Substantial 165 167 180
Minor 3 0 2
None 0 1 0
Total 267 247 256

* .
- Number of Gereral Aviation Aircraft in Business Operations
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Table 123 - PERSONS BY ROIE AND [EGREE OF TNJIRY
T DOSINESS FLUING

1981
Degree of Injury
Role of Persin Fatal Serlous Minor Nore Total
Pilot (! 2 30 14 267
Copllot 4 1 1 1 7
Passengers A 2 3 TR ]
Total Aboard 145 by 62 279 530
Other Mreraft’ 0o o o B B
Grard Total 145 Iy 62 304 555
Percent 26.1 7.9 11.2 54.8

¥ Injuries carried opposite Other Aircraft are injuries occurring In
alreraft that are not part of this tabulation, but which were involved In
collisions with aircraft which are a part of this tabulation.
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Table 124 ~ ACCIDENIS BY TYPE AND DEGRFE OF INJURY
— DUSTRESS FIVING

‘Type of Accldent

Ground-Water Loop-Swerve
Wheels-up Landing
Wheel-Down Landing in Water
Gear Retracted
Hard Ianding
Nose Over/Down
Roll Owver
Overshoot
Undershoot
Col. Between Alrcraft-Both in Flight
Col. Between Aircraft-Both on Ground
Col. with Ground/Water-Controlled
Col. with Ground/Water-Uncontrolled
Col. with Wires/Poles
Col. with Trees
. Col. with Bulldings
Col. with Fence, Fenceposts
Col. with Electronic Towers
Col. with Airport Hazard
Col. with Crop
Col. with Ditches
Col. with Snowbank
Col. with Parked Aircraft (Unattended)
Col. with Other
Stall
Stall/Spin
Stall/Mush
Fire or Explosion Inflight
Fire or Explosion on Ground
Airframe Failure
Airframe Failure in Flight
Engine Failure or Malfunction
Prop/Rotor Accident to Person
Missing Alrcraft Not Recovered
Miscellaneous Other

No. of Accidents
Percent

ioish
Degree of Injury Accidents
Fatal Serlous Minor None MNo. Percent
1 0 1 16 18 6.8
0 0 0 9 9 3.4
0 0 1 2 3 1.1
0 0 0 7 7 2.7
0 0 1 8 9 3.4
0 0 1 8 9 3.4
0 0 0 1 1 0.4
1 0 b 12 17 6.4
0 3 0 5 8 3.0
3 0 0 2 5 1.9
0 0 0 2 2 0.8
17 3 1 2 23 8.7
16 1 0 0 17 6.4
5 0 2 1, 8 3.0
5 3 2 1 11 4,2
0 0 0 2 2 0.8
0 0 0 4 4 1.5
1 0] 0 0 1 0.4
0 0 0 1 1 0.4
0 0 0 1 1 0.4
0 0 0 1 1 0.4
0 0 0 1 1 0.4
0 0 0 2 2 0.8
2 0 0 2 Yy 1.5
1 3. 0 1 5 1.9
1 0 0 0 1 0.4
2 0 3 2 7 2.7
1 0 2 1 4 1.5
0 0 0 1 1 0.4
1 0 0 0 1 0.4
6 0 0 0 6 2.3
8 9 15 3 N 26.9
0 1 0 0 1 0.4
2 0 0 0 2 0.8
1 0 0 0 1 0.4
T4 23 33 134 264
28.0 8.7 12,5  50.8

~104-




Table 125 - ATRCRAFT BY PHASE OF OPERATION AND AIRCRAFT DAMAGE
T BOSINESS FLYING

1951
Degree of Demage Aircraft
Fhase of Operation Des. Sub. None No. Percent
Static:
— Starting Engine/s 0 1 0 1 0.4
Frngine Run-Up 0 1 0 1 0.
Taxi:
To Takeoff 1 2 0 3 1.1
From Landing 0 5 1 6 2.2
Takeoff':
Run 2 6 0 8 3.0
Initial Climb 14 16 1 Eil 11.6
Aborted (Fxed-Wing) 0 6 0 6 2.2
Aborted (Rotoreraft/VIOL) 0 1 0 1 0.4
Other 1 0 0 1 0.4
- Inflight:
Climb to Cruise 2 6~ 0 8 3.0
Normal Cruise 24 28 1 53 19.9
Descending 3 5 0 8 3.0
Acrobatics 1 0 0 1 0.4
Buzzing 0 1 0 1 0.4
Uncontrolled Descent 15 0 0 15 5.6
Low Pass 3 0 0 3 1.1
Other 6 2 0 8 3.0
R
¢ Pattern-Circling 6 y 0 10 3.7
Final Approach (VFR) 6 9 0 15 5.6
Final Approach (IFR) 5 2 0 7 2.6
Level Off/Touchdown -y 37 0 n 154
Roll (Fixed Wing) 2 26 0 28 10.5
Rol1-On/Rm-On (Rotoreraft) 0 1 0 1 0.4
Power-On Landing (Rotoreraft) O 1 0 1 0.4
Go-Around (VFR) 1 3 0 b 1.5
Missed Approach (IFR) 1 1 0 2 0.7
Other _ 0 1 0 1 0.4
Unlknown/Not Reported 2 0 0 2 0.7
No. of Aircraft 9 165 3 267
Percent 37.1 .8 1.1

Ch
=
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Condition of Light

[awn
Daylight
Dusk

Night (Dark)

Night (Moonlight-Bright)
Unknown/Not Reported

No. of Accldents

Percent
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Accidents
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BOSTNESS FLYING
1961
Flight Plan Adpcraft
, Unk/
Proximity to Airport Nonre VR IR N No. PFercent
n Airport 73 6 16 3 98  36.7
On Seaplane Base 2 0 0 0 2 0.7
In Traffic Pattern 14 2 2 0 18 6.7
Miles fram Alrport:
Within 1/4 10 0 1 0 11 4.1
1/4+ €0 1/2 2 2 1 0 5 1.9
1/2+ to 3/4 3 0 2 0 5 1.9
30+ to 1 3 0 2 0 5 1.9
l+ to 2 10 3 3 0 16 6.0
2+ to 3 8 1 2 0 11 4.1
H+tod 2 1 0 0 3 1.1
4+ to 5 2 2 1 0 5 1.9
Beyond 5 55 5 14 0 ™ 27.7
Unknown/Not Reported 9 2 2 1 _ 1 5.2
No. of Aircraft 193 24 46 4 267
Percent 72.3 9.0 17.2 1.5
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Table 128 - MOST PREVALENT DETAILED ACCITENT CAUSES
T BSTRES FIYTG

1901

. Nuamber of  Percent of
Detailed Cause Accldents Accldents
Pilot-Contirmed VFR Flight into Adverse Weather Cond. 26 9.8
Pllot-Inadequate Preflight Prep. and/or Flaming 25 9.5
P1lot-M smanagement of Fuel 2 8.3
Poverplant-Fallure for Undetermined Reascns 20 7.6
Pilot-MisJuded Distance and Speed 18 6.8
Fuel Starvatio 18 6.8
Pllot-Falled to Obtain/Maintain Flying Speed 16 6.1
P1lot-Spatial Disorientation 16 6.1
Material Failure ' 13 4.9
Pllot-Tmproper level OFF 11 y,2

Table 129 - .C\OC]IFA"!]B§ FATAL AOCIIENIS! AND FATALITIES
- 1961
Fatalities
* * Aboard Alrcraft

Year Accidents Fatal Accidents Total in this Category

1975 318 64 120 120

1976 298 62 106 104

1977 302 53 95 89

1978 281 62 109 109

1979 255 56 112 110

1980 au7 62 126 116

1981 264 T4 145 145

*
The yearly accldent counts include sulcide and sabotage accidents as

follows:
Total - 1976 (2)
Fatal ~ 1976 (1)
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Table 130 - MOST FREVALENT TYPES OF ACCIDENIS
~ BISTRESS FYING

1981 AFD 1976 - 1980

1981 1976 - 1980

Type of Accldent No. Percent Mean  Percent
Engine Failure or Malfunction 71 26.9 68.2  24.7
Col. with Object 36 13.6 5.8  14.8
Ground-Water Loop-Swerve 18 6.8 27.6 . 10.0
Overshoot 17 6.4 18.2 6.6
Col. with Ground/Water-Uncontrolled 17 6.4 16.0 . 5.8
Col. with Ground/Water—Controlled 23 8.7 14,4 5.2
Wheels~-up Landing 9 3.4 12.0 b3
Hard ILanding 9 3.4 10.4 3.8
Undershoot 8 3.0 8.0 2.9
Nose Over/Down 9 3.4 7.4 2.7
Gear Retracted 7 2.7 6.4 2.3
Stall Mush 7 2.7 6.2 2.2
Gear Collapsed 0 0.0 6.0 2.2
Stall 5 1.9 5.4 ~2.0
Airframe Fellure in Flight 6 2.3 4.8 1.7
Col. Between Aircraft—Roth in Flight 5 1.9 3.4 1.2
Stall/Spin 0 0.0 2.6 0.9
(Al11 Other Types) 17 6.4 18.8 6.8
Total 264 100.0 276.6  100.0

Table 131 - PHASE OF OPERATION FOR ACCIDENT-INVOLVED ATRCRAFT
. BEIES

FLYING
1981 AND 1976 - 1980

1981 1976 - 1980

Phase of Operation No. Percent Mean  Fercent
Landing 110 n,2 131.4  47.5
In Flight 97 36.3 86.4  31.2
Takeof'f 7 17.6 43.2 15.6
Taxi 9 3.4 12.6 4.6
Static 2 0.7 1.8 0.7
Not Reported _2 0.7 1.4 0.5
Total 267  100.0 276.8 100.0
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Table 132 - BROAD CAIBE/FACIU? ASSTGNMENTS - ALI, ACCTDENIS

lms_ﬁao
1981 1976 - 1980

Proad Cause/Factor No. Percent Mean Fercent
Pilot 204 77.3 223.4 80.8
Weather 92 34.8 79.2 28.6
Terrain 38 14,4 62.6 22.6
Powerplant 51 19,3 h.8 15.1
Persamel 29 11.0 27.0 9.8
Arport/Airways/Facilities 20 7.6 25.6 9.3
Landing Gear 14 5.3 16.4 5.9
Miscellaneous 8 3.0 8.8 3.2
Undetermined 9 3.4 6.2 2.2
Systems 8 3.0 5.6 2.0
Rotorcraf't 0 0.0 2.8 1.0
Alrframe 6 2.3 2.2 0.8
Instruments/Equipment and Accessories 1 0.4 1.2 0.4
No. of Accidents with Cause(s) Assigned 26M - 276.6
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CORFORATYE/EXECUITVE FLYING

This section presents in Tables 133 through 143 statisties describing
corporate/executive f1ying asccidents. Although the number of accidents in
1981 dropped by 12.5 percent fram 1980, the rumbers of fatal accidents and
fatalities both increased substantially (See Table 140). Controlled
collisions with ground or water aceounted for 15.5 percent of accidents in
1981, campared to 7.4 percent of accidents in the base period. All 13
accidents of this type in 1981 produced fatal injuries.

Table 133 - SUIMMARY (F LOSSES

FL
1979 - 1981
1981 1980 1979
Accldents
Hatal 30 21 15
Irvolved Serious Injury 10 11 4
Involved Minor Injury 6 10 10 .
Irvolved No Injury 38 54 s}
Total 84 9% 78
Fatalities
- Passenger 61 42 33
Crew 38 21 18 -
- Other Persons 0 3 6
Total 99 66 57
Alreraft Darraged*
 Destroyed 39 32 20
Substantial 4 61 58
Minor 1 2 0
None 0 1 0
Total 84 96 78

%
Number of General Aviation Aircraft in Corporate/Executive Operations
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Table 134 ~ PERSONS BY ROLE AND DHGREE OF INJIRY
CORFCRATE,/EXECOTIVE FLYING

1961
Degree of Injury

Role of Person Fatal Serdous Minor None Total
Pilot 0 8 5 b 84
Copilot 8 0 0 8 16
Passengers 23 B B3 &8 13
Total Aboard X 26 18 110 253
Other Alrcraft 0 0 0 4 Yy
Other Ground 0 1 3 _0o 4
Grard Total 9 27 21 114 261

Percent 37.9 10.3 8.0 43,7

-

* Injuries carried opposite Other Aircraft are injuries occurring in
alrcraft that are not part of this tabulation, but which were involved in
collisions with alrcraft which are a part of this tabulation.
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Table 135 - ACCIDENTS BY TYPE AND DEGREE OF INJURY
CORPORATE,/EXECUTIVE. FINING

‘Type of Accident

Ground-Water Loop-Swerve
Wheels-up Landing

Gear Collapsed

Gear Retracted

Hard Landing

Roll Owver

Overshoot

Undershoot

Col. Between Alrcraft-Both on Groud
Col. with Ground/MWater-Controlled
Col. with Ground/Mater-Uncontrolled
Col. with Wires/Poles

Col. with Trees ‘

Col. with Fence, Fenceposts

Col. with Other

- Stall

Stall/Spin

Alrfreme Failure in Flight
Alrframe Failure on Ground
Engine Fallure or Malfunction
Tail Rotor

No. of Accidents
Percent

1901

Degree of Injury Accidents

Fatal Sericus Mnor Nre No. Percenf;

0 0 0 3 3 3.6
0 0 0 3 3 3.6
0 0 0 2 2 2.4
0 0 0 5 5 6.0
0 0 0 3 3 3.6
0 1 0 1 2 2.4
1 0 0 1 2 2.4
0 ¢ 0 b 4 1.8
0 0 0 2 2 2.4
13 0 0 0 13 15,5
4 0 0 1 5 6.0
2 0 2 1 5 6.0
2 0 0- 1 3 3.6
0 0 0 1~ 1 1.2
1 0 0 2 3 3.6
0 1 0 0 1 1.2
1 0 0 0 1 1.2
2 0 0 0 2 2.4
0 0 0 1 1 1.2
4 7 4 7 2 26.2
0 1 0 0 1 1.2
30 10 6 38 84
35.7 11.9 7.1 5.2
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Table 136 - ATRCRAFT BY PHASE OF OPERATION AND ATRCRAFT DAMAGE
T CORICRATE/EXECUTIVE FLYTNG

1961

Degree of Damage Aircraft
thase of Operation Des. Sub. Minor No. Percent

Static:
~ Starting Engine/s
Taxd

To Takeoff

Aerdal Taxi to Takeoff
Takeoff

Run .

Initial Climb

Vertical

Aborted (Fixed Wing)

Inflight:
Imb to Cruise

Normal Cruise
Descending
Uneontrolled Descent
Yow Pass

Other

:@ﬁ.{ Approach (VFR)

Final Approach (IFR)

Level Off/Touchdown

Roll (Fixed Wing)

Power-On Landing (Rotorcraft)
Go-Around (VFR)

Missed Approach (IFR)
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Table 137 —~ ACCIDENTS BY CONDITION OF LIGHT AND TYPE OF WEATHFR
T CORFORATE/EXBCUTIVE FIYING

1981
Type of Weather Accidents
Below Unk/
Codition of Light VER I’R Minimm MR No. Fercent
: Dawn 0 2 0 0 2 2.4
' _ Daylight 48 9 2 2 61  T72.6
Dusk 5 1 0 0 6 7.1
m . Mignt (Dark) 3 9 > 1 15 17.9
No. of Accidents 56 21 4 3 8l
Percent 66.7 25.0 4.8 3.6
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Table 138 - ATRCRAFT BY PROXIMITY TO ATRFCRT AND FLIGHT PLAN
~ CRERATE/FXECOTIVE FINING

1961
Flight Plan Alrcraft
. Special

Proximity to Airport Nore VR IFR VER No. Percent
On Adrport 17 4y 14 0 35 4.7
On Heliport 10 0 0 1 1.2
In Traffic Pattern 0 0 1 0 1 1.2
Miles fram Alrport:

‘Within 1/4 3 0 2 0 5 6.0
1/8+ to 1/2 0 0 1 0 1 1.2
1/2 to 3/4 0 0 1 0 1 1.2
U+ to 1 1 0 2 0 3 3.6
1+ to 2 0 1 5 0 6 7.1
2+ to 3 0 0 2 0 2 2.4
3+tol 1 0 2 0 3 3.6
U+ to 5 1 0 0 0 1 » 1.2
Beyord 5 13 2 6 1 22 26.2

Unknown/Not Reported 1 0 2 0 _3 3.6
' No. of Adreraft B 7 3B 1 84
Fercent 5.2 8.3 5.2 1.2
Table 139 - MOST PREVALENT DETATIED ACCTIENT CAUSES
1681

‘ Naber of  Percent of
Detalled Cause Accidents Accldents
Pilot-Improper IFR Operations 10 11.9
Pilot-Inadequate Preflight Prep. and/or Flarming 8 9.5
Material Failure 8 9.5
Pilot-Falled to Follow Approved Procedures, Directives 6 7.1
Improper Fmergency Procedures 6 7.1
Powerplant-Failure for Undetermined Reasans 5 6.0
Undetermined 5 6.0
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Table 140 - ACCITENIS, FATAL ACCITENIS, FATALITIES, AND RATES

1575 = 1981
Fatalities
Aboard Alreraft
Year Accidents Fatal Accidents Total in this Category
1975 63 17 by 4y
1976 56 14 42 38
1977 59 18 51 hg
1978 88 24 70 67
1979 78 15 57 51
1980 96 21 66 63
1981 84 30 9 99
Accident Rate per 100,000

Alrcraft Hours Flown
Year Hours Flown Total Fatal
1975 3,262,000 1.93 0.52
1976 3,396,000 1.65 0.41
1977 3,501,000 1.69 0.51
1978 k,898,000 1.80 0.49
1979 5,022,000 1.5 0.30
1980 5,351,000 1.79 0.39
1981 6,209, 000 1.35 0.48
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Table 141- MOST PREVAIENT TYFES OF ACCIDENTS

FLYING
1951 1 -1

1981 1976 - 1980

Type of Accidert No. Percent Mean  Fercent
Engine Failure or Malfimction 22 26.2 14,6 19,4
Col. with (bject 12 14,3 13.0 17.2
Col. with Ground/Water-Controlled 13 15.5 5.6 T.4
Ground-Water Loop-Swerve 3 3.6 5.4 7.2
Wheels-up Landing 3 3.6 5.0 6.6
Hard Landing 3 3.6 3.6 4.8
Undershoot h 4.8 2.8 3.7
Alrframe Failure in Flight 2 2.4 2.8 3.7
Overshoot 2 2.4 2.6 3.4
Gear Retracted 5 6.0 2.4 3.2
Col. with Ground/MWater-Uncontrolled 5 6.0 2.2 2.9
StallMush 0 0.0 2.2 2.9
Fire or Explosion in Flight 0 0.0 1.6 2.1
Col. Between Alrcraft~Both in Flight 0 0.0 1.6 “2.1
Gear Collapsed 2 2.4 1.4 1.9
Prop/Rotor Accident to Person 0 0.0 1.0 1.3
Roll Over 2 2.4 0.8 1.1
Stall 1 1.2 0.8 1.1
(A11 Other Types) 5 6.0 6.0 8.0
Total 84 100.0 75.4 100.0
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Table 142 - PHASE OF OPERATION FCR ACCIDENT-INVOLVED ATRCRAFT

YING
1961 AND 1976 - 1980
1981 1976 - 1980
Phase of Operation No. Percent Mean  Percent
Landing 35 41,7 3.6 47.2
In Flight 26 31.0 21.2 28.1
Takeof f 19 22.6 13.2 17.5
Taxi 3 3.6 3.0 4.0
Static 1 1.2 2.2 2.9
Not Reported 0 0.0 0.2 0.3
Total 84 100.0 75.4  100.0
Table 143 - BROAD CAUSE/FACTCR ASSIGNVENTS - ALL ACCITENIS
CCRPCRATE, TVE FL¥
1961 AND 1976 - 1980
1981 1976 - 1980
Broad Cause/Factor No. Percent Mean  Percent
Pilot 62 73.8  50.2 66.6
Weather 32 38.1 20.8 27.6
Powerplant 13 15.5  13.6 18,0
Persormel 16 19.0 12.0 15.9
Alrport/Airways/Facilities 9 10.7 9.0 11.9
Terrain 16 19.0 8.6 11.4
landing Gear 7 8.3 6.8 9.0
Undetermined 5 6.0 3.4 4.5
Miscellanecus 6 7.1 3.0 4.0
Systems 6 7.1 2.6 3.4
Alrframe 2 2.4 2.0 2.7
Rotoreraft 3 3.6 1.2 1.6
Instruments/Equipnent and Accessories 1 1.2 0.8 1.1
No. of Accidents with Cause(s) Assigned 84 75.4
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AFRIAL APPLICATION FLYING

Tables 144 through 154 concern aceldents involving aircraft being flown
for aerlal application purposes. The accident rate for this flying
category is 61.0 percent higher than the oversll general aviation rate for
1981, The fatal accident rate for aerial application f1ying 1s 31.5
percent lower than for all of general aviation. Engine faillure or
malfunction was the most frequent type of aceident Involving aerial
application aircraft in 1981, as it was for all alreraft. Accidents of
this type accounted for 26.1 percent of all accidents and 29.6 percent of
those involving alrcraft used for aerial application. Fatal or serious
injury resulted fram only 5.4 percent of erglne failure or malfunction
accidents to aerial application aircraft. The corresponding percentage for
all alrcraft was 21.3 percent in 1981,

Table 144 - SUMMARY OF LOSSES

AERTAL, APPLICATION FLYING
1979 - 1981
1981 1980 1979”
Accldents
Fatal 30 25 27
Involved Serious Injury by 30 53
Trvolved Minor Injury 50 65 i)
Involved No Injury 254 243 240
Total 378 363 395
- Fatalities
enger 6 3 0
Crew 28 25 5
Cther Persons 2 4 2
Total 36 32 27
A rcraft Damsged*
Destroyed 125 114 120
Substantial 255 249 273
Minor 0 0 2
None 0 1 0
Total 380 364 39

¥ Natber of Gereral Avlation Alroraft in Aerdal Application Operations
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Table 145 ~ PERSONS BY ROLE AND [EGREE OF INJURY
AFRTAL APFLICATION FLYING

Role of Person

Pllot
Copilot

Extra Crew
Passengers
Aboard Total
Cther Ground

Grard Total
Percent

1981
Degree of Mnjury
Fatal Serious Mnor None Total
28 U5 49 258 380
0 0 0 1 1
0 0 1 3 4
6 1 Y -0 _1
34 46 50 262 392
2 0 2 .
36 b6 52 262 396
9.1 11.6 | 13.1 66.2
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Table 146 ~ ACCITENIS BY TYPE AND DEGREE OF INJURY
AFRIAL APPLICATION FLYING

Type of Accident

Ground-Water Loop-Swerve

Gear Collapsed

Nose Over/Down

Roll Owver

Overshoot

Col. Between Aircraft-Both in Flight
Col. with Ground/Water-Cantrolled
Col. with Ground/Water-Uncontrolled
Col. with Wires/Poles

Col. with Trees

Col. with Bulldings

Col. with Fence, Fenceposts

Col. with Electranic Towers

Col. with Crop

~ Col. with Ditches

Col. with Autamobile

Col. with Dirt Bank

Col. with Other

Stall

Stall/Spin

Stall/Mush

Fire or Explosion in Flight
Alrframe Failure in Flight
Airframe Fallure on Ground
Engine Tearaway

Engine Failure or Malfunction
Propeller Failure
- Tail Rotor Fallure

Main Rotor Failure
Turbulence
Miscellaneous/Other

No. of Accidents
Percent

18T
Degree of Injury

Accldents

Fatal Serlous Mnor Nae No,

Percent
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Table 147 - AIRCRAFT BY PHASE OF OPERATION AND AIRCRAFT DAMAGE
T AERTAL APPLICATION FLYING

1951
Degree of Demage Atreraft
Phase of Operation Des. Sub. No. Percent
Taxi:
Fram Landing 1 1 2 0.5
Takeoff:
Run 4 25 29 7.6
Initial Climb 13 50 63 16.6
Vertical 2 ] 6 1.6
Runing (Rotoreraft/VIOL-STOL) 0 1 1 0.3
Aborted (Fl1xed-Wing) 0 2 2 0.5
Aborted (Rotorcraft/STOL) 0 1 1 0.3
Other 1 0 1 0.3
Inflight:
Climb to Crulse 0 4y 4 1.1
* Normal Cruise 2 8 10 2.6
Hovering 2 1 3 0.8
Low Pass 0 1 1 0.3
Other 2 1 3 0.8
En Route to Treat Crop 4 4y 8 2.1
Fh Route to Relocading Area 2 ] 6 1.6
Survey Field/Ares 2 3 5 1.3
Starting Swath Run 11 11 22 5.8
Swath Run 22 31 53 13.9
Flareout for Swath Rn 2 0 2 0.5
Pullup from Swath Rin 15 20 35 9.2
Procedure Turnaround 30 35 65 17.1
Clearup Swath 3 3 6 1.6
Maneuver to Avold Obstruction 1 1 2 0.5
Returmm to Strip 1 10 11 2.9
Larding: :
T%i'ﬁc Pattern-Circling 0 2 2 0.5
Final Approach {VFR) 0 3 3 0.8
level Off/Touchdown 3 3 6 1.6
Roll (Fixed Wing) 1 26 27 7.1
Go-Around (VFR) 1 0 1 0.3
No. of Alrcraft 125 255 380
Percent 32.9 67.1
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Table 148 - ACCITENTS BY CONDITICN OF LIGHT AND TYPE, OF WEATHER

C
1961
Type of Weather Accidents
Condition of Light VER IFR No. Percent
Dawn 3 0 3 0.8
Daylight 351 3 34 93.7
Dusk 8 0 8 2.1
Night (Dark) 9 0 9 2.4
N:Ight (Moon11ght-Bright) 4 0 Y 1.1
No. of Accidents 375 3 378
Percent 99.2 0.8
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Table 149 ~ ATRCRAFT BY PROXIMITY TO AIRPCRT AND FLIGHT FLAN
AERTAL, APPLICATION FLYING

1981
Flight Plan Mreraft
VER Flt. Unk/

Proximity to Airport None VAR Following MR Other No. FPercent
On Alrport 73 0 0 0 0 73 19,2
n Barge/Ship/Platform 1 0 0 0 0 1 0.3
In Traffic Fattern 14 0 1 0 0 15 3.9
Miles fram Alrport:

Within 1/4 20 0 0 0 0 20 5.3

1/4+ to 1/2 10 0 0 0 0 10 2.6

1/2+ to 3/4 3 0 0 0 0 3 0.8

3/8+ to 1 12 0 0 0 0 12 3.2

1+ to2 9 0 0 0 0 9 2.4

2+ to 3 9 0 0 0 0 9 2.4

3+ to 4 3 0 0 0 0 3 0.8

b+ to 5 3 0 0 Q 0 3 0.8

Beyord 5 144 1 0 1 1 147 38.7
Unknown/Not Reported 7 0 0 0 0 75 19,7

No. of Aircraft 376 1 1 1 1 380

Percent . 98.9 0.3 0.3 0.3 0.3

Table 150 — MOST PREVALENT DETATIFD ACCITENT CAUSES
APPLI
1981
Number of  Percent of

Detailed Cause Acclidents Accldents
Pilot-Failed to Obtain/Maintain Flylng Speed 59 15.6
Material Fallure 46 12.2
Pilot-Tnadequate Preflight Prep. and/or Plarming 43 11.4
Pllot-Misjudged Clearance 42 11.1
Pilot-Falled to See and Avoid (bjects or Cbstructions 37 9.8
Powerplant—Failure for Undetemined Reasons 3» 9.3
Pilot-Falled to Maintain Directional Control 17 b.5
P1lot-3M smanagement of Fuel 16 4,2
Fuel Exhaustion ‘16 b2
Pilot-Selected Unsultable Terrain 14 3.7
Persamel -Inadequate Maintenance and Inspection 13 3.4
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Table 151 - ACCIDENTS, FATAL ACCIDENIS, FATALITIES, AND RATES
. ~RERIAT, APPLICATION FLYING
1975 ~ 1981
Fatalities
- Abocard Alrcraft

Year Accidents Fatal Accldents Total in this Category
1975 432 34 35 3B
1976 43y 40 4y Lo
1977 455 31 3H 34
1978 457 28 28 27
1979 395 27 27 5
1980 . 363 25 32 28
1981 378 30 36 34

Accident Rate per 100,000,
Alreraft Hours Flown

Year Hours Flown Total Fatal
1975 1,876,000 23.03 1.81
1976 2,136,000 20.27 1.87 ~
1977 2,072,000 21.96 - 1.50
1978 2,082,000 21,9 1.34
1979 2,393,000 16.51 1.13
1980 2,063,000 17.60 1.21
1981 2,466,000 15.33 1.22

¥ Suicide ard sabotage accident excluded from rates as follows:
Total - 1976 (1)
Fatal ~ none

Table 152 - MOST PREVALENT TYPES OF ACCITENTS
APPLIC.
1961 AND 1976 ~ 1980

1981 1976 - 1980

Type of Accident No.  Percent Mean  Percent
Fngine Failure or Malfunction 112 29.6 133.8 31.8
Col. with Object 117 31.0 118.4 28.1
Stall/Mush 38 10.1 42,0 10.0
Ground-Water Loop-Swerve 33 8.7 22.2 5.3
Col. with Ground/Water-Cantrolled 12 3.2 22.2 5.3
Stall : 20 5.3 16.0 3.8
Nose Over/Down 6 1.6 10.4 2.5
- Col. with Ground/Water-Uncontrolled 2 0.5 8.2 1.9
Stall/Spin ' 4 1.1 5.6 1.3
Airframe Failure in Flight 3 0.8 5.4 1.3
Tail Rotor Fallure 7 1.9 4.6 1.1
{A11 Other Types) b 6.3 32.0 7.6
Total 378 100.0 420.8 100.0
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Teble 153 - PHASE OF OFFRATION FOR ACCIDENT-INVOLVED AIRCRAFT

C
1961 1 - 1980

1981 1976 - 1980

Fhase of Operation No. Percemnt Mean Percent
In Flight 236 62.1 280.2 66,3
Takeof'f 103 27.1 9.6 21.4
Landirg 39 10.3 47.8  11.3
Taxd 2 0.5 2.8 0.7
Static _0 0.0 1.2 0.3
Total 3680 100.0 4226  100.0

Table 154 - BROAD CAUSE/FACTOR ASSIGNVMENTS - ALL ACCIDENIS

1 1 -1
1981 1976 -~ 1980

Broad Cause/Factor No. Percent Mean  Percent
Pilot 258 68.3  294.4 70.0
Terrain 105 27.8  142.4 33.8
Powerplant 91 20,1 98.2 23.3
Weather 54 14.3 h2,2 10.0
Fersamel 30 7.9 38.4 9.1
Miscellaneous 17 4,5 19.8 4,7
Alrport/Atrways/Facilities 30 7.9 15.8 3.8
Ianding Gear 11 2.9 13.6 3.2
Rotoreraft 15 4.0 12.8 3.0
Instruments/Equipment and Accessories 1 0.3 5.8 1.4
Undetermined b 1.1 5.8 1.4
Alrframe 3 0.8 3.2 0.8
Systems 4 1.1 3.2 0.8
No, of Accidents with Cause(s) Assigned 378 420.8
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INSTRUCTIONAL FLYING

Tables 155 through 166 present data describing instruetional flying
accldents. In 1981, the number of such accidents declined for the third
consecutlve year. Both the total and fatal accldent rates for this
cafegory were substantially lower than the rates for all gereral aviation
operations. Ten of the 38 mid-air collision accidents in general aviation
Involved at least ane aircraft being flown for instructional parposes.

More than 60 percent of all instructional flying aceldents in 1981 occurred
during the landing phase of operation.

Table 155 - SUMMARY OF LOSSES
UCTIONAL FLYING

INSTRI
1979 - 1981
1981 1980 1979
Acelidents
Fatal 40 41 4o
Irvolved Serious Injury 21 38 n -
Irvolved Minor Injury 61 54 63
Involved No Injury 306 328 373
Total 428 461 517
Fatalities
- Passenger 6 12 4
Crew 57 58 48
Other Persons 7 3 8
- Total 70 73 60
Alreraft Damged*
Destroyed 87 78 84
Substantial 342 382 430
Minor 1 1 4
None 1 5 3
Total 431 b66 521

%
Number of General Aviation Aircraft in Instructional Operations
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Table 156 — PERSONS BY ROLE AND [EXREE (P INJIRY
~ INSTRUCTIONAL FLYING

1981
Degree of Injury

Role of Persmn Fatal] Serious Mnor Nre Total
Pilot 38 18 60 315 431
Copilot 0 1 0 3 4
Tual Student 17 13 24 126 180
Check Pilot 2 0 2 6 10
Extra Crew 0 0 0 4 y
Passengers b 1 5 1 3
Total Aboard 63 33 g1 473 660
Other Areraft’ 7 0o 1 1 15
Grand Total 70 33 92 ugo 675

Percent 10.4 4.9 13.2 71.1

¥ Injuries carried opposite Other Alrcraft are injurles occurring in
alreraft that are not part of this tabulation, but which were involved in
collisions with aircraft which are included in this tabulation.

Table 157 - PERSONS ABOARD BY KIND OF FLYING AND INJURY

FLYING
1901
Degree of Injury

Kind of Flying Fatal Serious Mnor Noae Total
Dual 38 27 53 2713 391
Solo (Supervised) 13 5 21 104 143
Check 6 0 3 11 20
Tralning _6 1 14 8 106

Total 63 33 9 473 660

Percent 9.5 5.0 13.8 T71.7
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Table 158 - ACCILENTS BY TYPE AND DEGREE COF INJURY

FLYING
1661
Degree of Injury Accidents
Type of Accident Fatal Serious Mnor Name No. Percent
Ground-Water Loop-Swerve 73* 77* 1
Wheels-up Landing 5 5 .
Gear Collapsed y 4 .
Gear Retracted 3 3 .
Hard Landing 72 82 19.
Nose Over/Down 16 17 .
Roll Over 2 2 .
Overshoot 15 17
Undershoot 1j 17 .
Col. Between Aircraft-Both 1n Flight 5% .
Col. Between Aircraft-Both on Ground 1
Col. with Ground/Water-Controlled 12 1 .

Col. with Ground/Mater-Uncontrolled
Col. with Wires/Poles

Col. with Trees

Col. with Building/s

Col. with Fence, Fenceposts

Col. with Rurmay or Approach Lights
Col. with Alrport Hazard

Col. with Animals

Col. with Crop

- Col. with Ditches

Col. with Snowbank

Col. with Parked Aircraft (Unattended)
Col. with Dirt Bank

Col. with Other

Stall

- Stall/Spin

Stall Mush

Fire or Explosion in Flight

Fire or Explosion on Ground
Arframe Failure

Alrframe Fallure Inflight

Alrframe Failure on Grouxd

Engine Fallure or Malfimetion

=
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Main Rotor Fallure 0.

Turbulence 0.

Undetermined 0.
No. of Accidents 40 21 61 306 428
Pement 9.3 4,9 14,3 71.5

In ane collision between alrcraft, ane of the two alrecraft irwolved experienced a
ground-water loop-swerve, before colliding with the other aircraft. This accldert

is tallled with both accldent types, but is counted as one accident in the totals
at the end of the table.
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Table 159 - ATRCRAFT BY PHASE OF OPERATTON AND ATRCRAFT DAMAGE
D\Bm}gﬂ FLYING
Degree of Damage Aircraft
Phase of Operation Des, Sub. Minor MNene No. Percent

Statlic:
Idling Englne/s
Taxi:
To Takeoff
Fram Landing
Other
Aerial Taxi, Cther
Takeoff:
T Rmn
Initial Clinb
Vertical
Aborted {Fixed-Wing)
Inflight:
Climb to Cruise
Normal Cruise 1
Descending
Hovering
Autorotative Descent
Acrobatics
Buzzing
Uncontrolied Descent
Low Pass
Other
Starting Swath Rumn
Landing:
Traffic PattermCircling
Fnal Approach (VFR)
Initial Approach
Final Approech (IFR)
Level OFf/Touchdown
Roll (Flxed Wing)
Power-On Landing (Rotorcraft)
Power-Off Autorotative Ldg
Go~Around (VFR)
Other

[
-
e
o

[N Ne o o
N = 00 &=
O~ OQ
L] » -

.

Moo VIO W

-

OOL’;O OO O o
L\)OEDU‘! o

Ly
.

-

QOO O0O
. P

N
.
NV IWVIR VWO =

CRMNMRFROOOKEMN

.

P—'ET\JWI\)I—‘!—'J‘:#‘O\

ofolsYaoNoRoNs No No i) [aNeNoRo

=
= =
[

MO
n

(=R I .CDU'IOO

e
O =0 oo
*

AW O MRNMROMN
=

8GN 2R -8
= R

i—‘-l':b\)PJ:‘J:‘O

-

OCoCOQOOROOOQ OO0 0O000 SO OO cCOoOOoOCO0 o

W0

O =
[oloRaleNoNelaNo el
nOVYWIITD ORI O N

(o
oMo

No. of Airerafg
Percent

431

o
o~
(W3]
i—y
o

L]

-—.4
V)
=
e
no
=

»

ro =

-129-




Table 160 - ACCITENTS BY CONDITION OF LIGHT AND TYFE OF WFATHER
T INOIRUCTIONAL FIITG

1961
~ Type of Weather Accidents
Below Unk/

Codition of Light VFR IFR Minimms E No. Percent
Dawn 4 0 0 0 4 0.9
Daylight 377 5 1 0 383 89.5
Dusk ' 19 0 0 0 19 4.4
Night (Dark) 16 0 0 1 17 4,0
Nignt (Moonlight-Bright) 5y 0 0 0 b 0.9
Urknown/Not Reported 1 0 0 8] 1 0.2

No. of Accidents 421 5 1 1 428

Percent 98.4 1.2 0.2 0.2

Table 161 - ATRCRAFT BY PROXTMITY TO ATRFCRT AND FLIGHT FLAN
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FL
1081
Flight Flan Aircraft
& {3- &
Proximity to Alrport QPQ i‘q_ 43' Q&” & M. Percent
‘n Alrport o0 27 2 0 1 210 62.6
(n Seaplane Base 1 0 0 0 0 1 0.2
In Traffic Pattem 27 2 1 0 0 30 7.0
Miles from Airport:
Within 1/4 12 1 0 0 0 13 3.0
1/8+ to 1/2 11 2 0 0 0 13 3.0
1/2+ to 3/4 1 0 0 0 0 1 0.2
4+ to l 9 1 0 0 0 10 2.3
1+ to 2 10 3 0 0 1 14 3.2
2+ to 3 2 2 1 0 0 5 1.2
3+ to 4 3 0 0 0 0 3 0.7
I+ to 5 1 0 0 0 0 1 0.2
Beyord 5 Y] 12 2 0 1 5 13.0
Unknown,/Not Reported 11 2 0 1 0 14 3.2
No. of Mreraft ¥ = 6 1 3 W
Percent 85.6 12.1 1.4 0.2 0.7




Table 162 ~ MOST PREVALENT DETAILED ACCIDENT CAUSES
— INSTRUCTIONAL FLYING

1981
Number of Percent of
Detailed Cause Accldents Accidents
Pilot-Inadequate Supervision of Flight 84 19.6
Pilot-Improper Level Off 55 12.9
Pilot-Improper Recovery fram Bounced Landing 39 9.1
Pilot-Failed to Maintain Directional Control 33 7.7
P1lot~Mismenagement of Fuel 27 6.3
Pilot-Inproper Op'n of Brakes and/or Flight Controls 26 6.1
Pilot-Failed to Obtain/Maintain Flying Speed 24 5.6
Powerplant-Fallure for Undetermined Reasons 24 5.6
Fuel Exhaustion 22 5.1
Pilot-Improper Campensation for Wind Conditions 21 4.9

Table 163 - ACCIDENTS, FATAL ACCICENIS, FATALITIES, AND RATES

1975 - 1981
Fatalities
Aboard Aircraft
Year Accldents Fatal Accidents Total in this Category
1975 537 43 TT 60
1976 541 55 97 87
1977 572 48 68 64
1978 604 62 243 92
1979 517 10 60 52
1980 h61 1 73 70
1981 428 40 70 63

Accident Rate per 100,000
Alrcraft Hours Flown

Year Hours Flown Total HFatal
1975 5,882,000 9.98 0.73
1976 6,102,000 8.87 0.90
1977 7,646,000 7.48 0.63
1978 6,322,000 9.55 0.98
1979 8,144,000 6.35 0.49
1980 7,315,000 6.30 0.56
1981 7,104,000 6.02 0.56
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Table 164 — MOST PREVALENT TYPES OF ACCIDENIS

1981 1976 - 1980

Type of Accident No. Percent Mean  Percent
Engine Failure or Malfunction 89 20.8 110.6  20.5
Ground-Water Loop-Swerve T7 18.0 103.8 19.3
Hard Landing 82 19.2 87.2 16.2
Col. with Object 39 9.1 55.2 10.2
Undershoot 17 4,0 22,6 y2
Nose Over/Down 17 4,0 21.0 3.9
Overshoot 17 4,0 19.4 3.6
Stall Mush 7 1.6 17.0 3.2
Col. with Ground/Mater—Controlled 19 4.4 16.6 3.1
Stall 12 2.8 12.2 2.3
Stall/Spin ‘ 13 3.0 11.6 2.2
Col. Between Alrcraft-Both in Flight 9 2.1 11.4 21
Col. with Ground/Water-Uncontrolled 6 1.4 6.4 1.2
‘Wheels-up Landing 5 1.2 6.0 1.1
(A1l Other Types) 19 4.4 38.0 7.1
Total 428 100.0 539.0 100.0

Table 165 - PHASE OF OPERATTON FCR ACCIDENT-INVOLVED ATRCRAFT

FLYING

1981 AND 1976 - 1980
1981 1976 ~ 1980

Phase of Operation No. Percent Mean Percent

Landing 261 60.6 320.4 58,9
In Flight 84 19.5 104.6 19,2
Takeof £ 70 16.2 95.4 17.5
Taxd 15 3.5 17.0 3.1
Static 1 0.2 4,8 0.9
Not Reported _0 0.0 1.6 0.3
Total 431 100.0 543.8  100.0
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Table 166 - BROAD CAUSE/FACTCR ASSTGNMENIS - AIL ACCITENIS
T INSIRUCTIONAL FINTNG

1981 AND 1976 - 1380

1981 1976 - 1980
Broad Cause/Factor No. Percent Mesn Percent
Pilot 370 g86.4  u67.2 86.7
Terrain 5e 12.1 o4.8 17.6
Weather 96 22.4 82.2 15.3
Powerplant 43 10.0 61,6 11.4
Persamel n 9.6 58.0 10.8
AMrport/Arways/Facilities 38 8.9 47,2 8.8
Miscellaneous 21 4,9 12.8 2.4
Landing Gear 15 3.5 12.4 2.3
Systems 5 1.2 6.2 1.2
Undetermined 2 0.5 5.2 1.0
Rotorecraft 3 0.7 3.0 0.6
Alrframe 4 0.9 3.0 0.6
Instruments/Equipment and Accessories 1 0.2 1.4 0.3
No. of Accidents with Cause(s) Assigned 128 539.0
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BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/

Chalrman

/s/

Member

/s/

Member

/s/

Member -

Patricia A. Goldman, Member, submitted a concurring end dissenting
statement:

I support all the facts and conclusions in this Review except
those drawn from the combination of "business" and "personal"

flying accident statistics (see pages 92 and 102). Further, I do
not support the decision for calculating an accident rate for the
combined categories of "business" and "personal" flying (see page

101). While recognizing that the exposure data may not be

entirely accurate as 1t 1s now reported, I am not convinced that

combining the figures will result in a higher degree of
reliablility. I continue to believe there remains a need to glve
identity to both the business and personal accident statistics.

June 18, 1984
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APPENDIX A —-- EXPLANATORY NOTES

AIRCRAFT ACCIDENT: The accldents included in this report are the
oceurrences incident to flight in which, "as a result of the operation of
an alreraft, any person (occupant or nonoccupant) recelves fatal or serious
injury or any alrcraft recelves substantlal damage." The Board's
definition of substantlal damage as stated in 49 CFR 830.2 is:

(1) Except as provided in subparagraph (2) of this paragraph,
substantlal damage means damage or structural failure which
adversely affects the structural strength, performance, or flight
characteristics of the alrcraft, and which would normally requlre
major repair or replacement of the affected component.

(2) Pngine fallure, damage limited to an engine, bent falrings or
cowling, dented skin, small punctured holes in the skin of 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".

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

COLLISION BETWEEN AIRCRAFT: Collislons between aircraft are so classiflied
only when both alreraft are occupled. This includes collisions whereln
both alreraft are alrborne (midair); one 1is airborne, the other cn the
ground; and both are on the ground. A collislon with a parked unoccupied
aircraft 1s classified under the broad category of collision with objects.

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

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

KIND OF FLYING: The purpose for which the alrcraft was being operated at
the time of the accident. In this report, accldent statistlcs are
presented for five kinds of flying which are defined as follows:
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Personal - Flying by individuals in their own or rented alrcraft for
pleasure, or personal transportation not in furtherance of thelr
occupation or company business. This category includes practice flying
(for the purpose of Increasing or maintaining proficlency) not
performed under supervision of an accredited instructor, and not part
of an approved flight training program.

Buginess -~ The use of alircraft by pilots (not receilving direct salary
or compensatlion for plloting) in connection with their occupation or in
the furtherance of a private business.

Corporate/Executive - The use of aireraft owned or leased, and operated
by a corporate or business firm for the transportation of personnel or
carga in furtherance of the corporation'’s or firm's business, and which
are flown by professional pilots recelving a direct salary or
compensation for plloting.

Aerial Application - The operation of aircraft for the purpose of
dlspensing any substance for plant nourishment, soil treatment,
propagation of plant life, pest control, or fire control, including
flying to and from the application site.

-

Instructional ~ Flying accomplished in supervised training under the
direction of an accredited instructor.

PHASE OF QPERATION: The phase of the flight or operation is the particular
phase of flight In which the first accldent type or elrcumstance occurred.
In the event that both the first and second type of accident occur in one
operational phase, the same phase is recorded twice.

' SERTOUS INJURY: Any injury which 1) requires hospitalization for more than
48 hours, commencing within 7 days from the date the injury was recelved;
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 damege; 4) involves Injury to any internal organ;
or 5) involves second or third-degree burns, or any burns affecting more
than 5 percent of body surface. (49 CFR 830.2)

TYPE OF ACCIDENT: The type of accident relates to the circumstances
Involved in the accldent; it indicates what happended. Two separate types
may be recorded for one accident. The selection of first and second type
1s made according to the sequence in which the clrcumstances occurred.

TYPES OF WEATHER CONDITIONS: The types of weather conditions (VFR/IFR) are
determined in accordance with the prescribed minima in Part 91 of the
Federal Aviation Regulations. These minima pertain to the celling and
visibility, in conjunction with the type of alrspace, at the accident site.
Type of weather conditions is based on surface weather as determined from
officilally recognized sources. Weather conditions encountered in fiight
are not necessarily representative of the classifications VFR/IFR as
carried under Type of Weather Conditions.
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